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PREFACE 
State law requires that the California Energy Commission "develop and coordinate 
a program of research and development (R&D) in energy supply, consumption, and 
conservation and the technology of siting research and development priority to 
those forms of research and development (Public Resources Code Section 25601). 
Accordingly, the Commission's R&D program addresses a number of energy-re ated 
matters, including expansion and accelerated development of alternative sources 
of energy, such as geothermal, wind and solar resources, improved methods of 
energy conservation, increased energy efficiency in existing thermal electric 
and hydroelectric facilities, and advanced methods of energy demand forecasting. 
The statute further directs the Commission to submit to the Governor and 
the Legislature, "an integrated program of proposed R&D and technical assistance 
projects ••• " and describe in detail the progress of its programs. (Public 
Resources Code Section 25604). In June 1979, the Commission released the 
1979/80 R&D Report to the Legislature, Exploring New Energy Choices for 
California, which described the progress of the past, present and proposed 
research and development activities in achieving state energy program goals and 
priorities. That report established the historical development and progress of 
the Commission's R&D program and presented an item-by-item description of each 
Commission project which can be characterized as an R&D activity. As such, 
the 1979/80 report will serve as the base document for historical and policy 
purposes. 
This report responds to this mandate by presenting the rationale for the 
Commission's current and proposed R&D and commercialization program activities 
and supplementing the program descriptions provided in the proposed Energy 
Commission Budget for Fiscal Year 1980-81. The 1980/81 annual report also 
updates the information in last year's report by highlighting significant 
program changes that may have occurred and identifying future program direc-
tions. For a more complete description of the evolution of the Commission's R&D 
activities, we refer the reader to Volumes I and II of last year's annual 
report. 
i 
0 
0 
323A:07 Rl 1/29/80 ss 
TABLE OF CONTENTS 
PREFACE i 
I. INTRODUCTION AND OVERVIEW 1 
II. ENERGY DEVELOPMENT PROGRAM 8 
A. SOLAR ELEMENT 8 
1. Solar Implementation 11 
2. Technical Support and Assessments • • • • • • 14 
3. Commercialization, Analysis and Planning • • • • 21 
B. WIND ELEMENT • • • • • • • • • . . . 
1. Resource Verification 
2. Technology Assessment and Demonstration • 
3. Commercialization and System Implementation • 
C. SYNTHETIC FUELS ELEMENT 
1. Resource Assessment • 
2. Technology Demonstration . . . 
3. Market Creation • 
D. GEOTHERMAL ELEMENT • 
1. The Geysers •• 
2. Imperial Valley • 
3. Direct Heat Applications 
4. Policy, Planning and Intergovernmental 
Coordination •••••••••••• 
E. SPECIAL PROJECTS ELEMENT ••• 
1. Hydroelectric Development •• 
2. Cogeneration 
ii 
. . . 
25 
26 
30 
34 
38 
42 
44 
48 
51 
54 
57 
61 
64 
67 
68 
74 
323A:08 Rl 1/29/80 ss 
0 
3. Electricity Systems Operations • • • • • • • • • 80 
.. 
4. Coordinating R&D and Commercialization 
Programs .............. . 83 
5. State and Federal Energy Policy Initiatives • 85 
I II. REGULATORY AND PLANNING PROGRAM • 90 
A. INTRODUCTION • • • • • 90 
B. PROJECT DESCRIPTIONS 91 
1. Demand and Trends Assessment Subelement 91 
2. Systems Assessment Subelement • 94 
3. Fuels Assessment Subelement •• 97 
4. Technology Assessment Subelement 99 
5. Locational Analysis Subelement 103 
0 
iii 
0 
323A:09 Rl 1/29/80 ss 
TABLES 
Page 
1. California Energy Commission: Current and Proposed 
Budgets . . . . . . . . . . . . . . . . . . . . . . . . . 1 
2. Energy Development Program: Current and Proposed 
Budgets . . . . . . . . . . . . . . . . . . . . 2 
3. Summary Table of Solar Energy-Related Legislation . . . . . 9 
4. Current and Proposed Budgets for the Solar Element . . . . 11 
s. Current and Proposed Budgets for the Wind Element 25 
6. Current and Proposed Budgets for the Synthetic 
Fuels Element . . . . . . . . . . . . . . . . . . 40 
7. Current and Proposed Budget for the Geothermal 
Element • . . • • . . • • • • • • 54 
8. Current and Proposed Budget for the Special 
Projects Element • • • • • • • • • 68 
9. Regulatory and Planning Program: Current and 
Proposed Budgets for R&D Activities •• 
iv 
91 
323A:l0 Rl 1/29/80 ss 
0 FIGURES 
1. Active Solar Energy Systems • 17 
2. Passive Solar Design 17 
3. Architectural Design for Passive Solar Home: 
Winter Function •••••••••••••• 18 
4. Architectural Design for Passive Solar Home: 
Summer Function •••••••••• 19 
5. Wind Resource of Carquinez Straits 29 
6. Wind Resource of San Gorgonio Pass . . . . . . . . 29 
7. Possible Energy Conversion Routes and Products 
from Biomass . . . . . . . . . . . . . . . . . . 41 
8. Synthetic Fuels Office Demonstration Projects • 45 
9. California's Known Geothermal Resource Areas 53 
10. Potential and Existing Hydroelectric Facilities 
in California ••••.•••.••••• 71 
11. Total Energy Demand by Sector • 93 
12. Cost of Derived Fuels ••••• 98 
0 
v 
0 
0 
223A:03 R2 1/29/80 kc 
I. INTRODUCTION AND OVERVIEW 
The Energy Commission's R&D program activities do not involve basic research 
per se. Since the financing of major R&D projects, such as development and 
testing of design prototypes and the large-scale demonstration of new tech-
nologies, is beyond the financial and human resources of the Commission, staff 
efforts instead stress the commercialization and of underutilized deployment 
technologies that can produce energy in the near term. Such commercialization 
activities focus largely on resolving economic and institutional problems that 
may affect use of emerging technologies with particular attention to energy 
sources unique to California. 
The major portion of the Commission's commercialization activities is contained 
in two major Commission programs: the Energy Development Program and the 
Regulatory and Planning Program. See Table 1 for resources in these programs. 
Commercialization activities of the Regulatory and Planning Program seek to 
develop a technical and assessment capability to understand underlying trends, 
choices, and strategies which affect energy supply and demand. By gathering 
and analyzing historical data on patterns of total energy consumption and 
developing better analytic methods, the Commission can better identify factors 
which influence energy demand in California. By developing improved energy 
forecasting methods the staff is able to more accurately project the need for 
electricity and natural gas in each California's utility service areas. 
By assessing alternative ways to meet the forecasted demand for energy and 
electricity, the Commission can better identify and resolve possible constraints 
to a variety of energy supply options and develop practical energy strategies 
for the state. Lastly, by comparing the relative merits of the various energy 
technologies and determining the status of preferred technologies, the Commis-
sion can better influence the R&D priorities of utilities, private industry, 
consumers, and state and federal governments. 
In this way, the Commission can identify possible actions to remove barriers to 
electrical generation and technologies which reduce electricity demand. More 
detailed descriptions of the specific projects in this program area follow in 
Section III of this report. 
TABLE 1 
CALIFORNIA ENERGY COMMISSION: 
CURRENT AND PROPOSED BUDGETS 
FY 79/80 
PROGRAM py CONTRACT $ TOTAL py 
Policy, Management 
and Administration 149.2 207K 5,389K 170 
Regulatory and Planning 227.2 4,109K 12,385K 212.6 
Energy Resources Conservation 85.2 3, 720K 16, 7 l3K* 93 . 5 
Energy Development Program 82.5 3,086K 6 ,092K 86.3 
COMMI SSION TOTAL 542.9 11, 122K 40,579K 562.4 
*Includes money for Federal Schools and Hospita l s progr am , AB 900 . 
1979/80 = 9,500K 1980/81 = 8,702K 
1 
FY 80/81 
CONTRACT $ TOTAL 
165K 6,255K 
4,091K 12,458K 
2,580K 16, 126K* 
4,255K ~~41S_ 
11,091K 42,143K 
223A:05 R3 l/31/80 md 
The Energy Development Program accelerates the use of alternative energy 
resources and technologies which are available for near-term application in 
California. A variety of mature and economically viable resources which are 
indigenous to the state, such as geothermal steam and hot water, agricultural 
and forestry residues (biomass), solar energy, and hydroelectric resources, are 
being pursued. Advanced energy technologies and technologies which are not yet 
proven economically, such as large-scale wind electric conversion technologies, 
solar electric applications, and geothermal binary conversion systems, are 
being evaluated. The Commission's program is designed to complement the 
R&D and commercialization activities of the federal government, California 
utilities, private industry and other outside groups by concentrating on areas 
of significant statewide interest that are not adequately covered by these other 
organizations. See Section II for a more complete discussion of these program 
activities. Table 2 presents current and proposed budgets for this program. 
TABLE 2 
DEVELOPMENT PROGRAM: 
CURRENT AND PROPOSED BUDGETS 
FY 79/80 FY 80/81 
ELEMENTS py CONTRACT $ TOTAL py CONTRACT $ TOTAL 
Solar 22.75 1,105K 2,020K 22.0 1,425K 2,336K 
Geothermal 9.5 495K 899K 9.75 620K l,OOOK 
Fuel 10.5 517K 840K 16.5 910K 1,332K 
Wind 8.75 495K 840K 8.75 700K 1,074K 
Special Projects 13 .o 494K 884K 12.5 600K 1, 075K 
Management and Support 18 .o 0 469K 18.0 0 487K 
TOTAL 82.5 3,086K 6,092K 87.5 4,255K 7,304K 
COMMISSION R&D ACCOMPLISHMENTS TO DATE: 
Over the past two years the Energy Commission has produced a number of signifi-
cant accomplishments through its commercialization activities. The goal has 
been to reduce reliance on oil and gas in the near term and to encourage a shift 
to preferred energy resources and resources indigeneous to California over the 
long term. 
The following list represents the major accomplishments of the Commission's 
Energy Development Program. 
2 
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Solar Energy: 
o As a result of direct contacts and a series of workshops on solar water 
heating and space conditioning attended by more than 300 financial insti-
tution representatives and 6,000 builders, design professionals and lenders 
builders made commitments to incorporate active and passive systems into 
20,000 new homes in the state in 1979/80. 
o With assistance from the Commission's Solar Office more than 35 cities and 
counties have developed or are considering local ordinances or programs 
to encourage solar energy use in new construction, retrofitting existing 
buildings with solar devices, and in planning for solar access subdivision 
design. 
o The Solar Office assisted in the development of a computer model (SOLFIN) 
which can determine the cost-effectiveness of active and passive solar 
technologies for homeowners or businesses. 
o A passive solar design competition was conducted by the Office of Appro-
priate Technology (OAT) which resulted in the selection of 13 outstanding 
architectural designs to serve as a showcase for passive solar techniques 
for use by the building industry in moderately priced new residential 
structures. 
o The Solar Office assisted the California Solar Energy Industries Asso-
ciation (CALSEIA) in establishing a program to label solar equipment which 
may be eligible for the tax credit. 
o Over 100 glazed flat-plate solar collector models have been tested and 
certified for performance and durability by eight independent laboratories 
accredited by the Energy Commission. 
o The Solar Office has been instrumental in establishing Municipal Solar 
Utilities (MSU's) as pilot projects in six cities throughout the state to 
encourage community involvement in solar commercialization. 
o The Solar Office has prepared a 10-year plan to achieve "maximum feasible 
solar implementation" as prescribed by the Legislature. 
Wind Energy: 
o The Wind Office initiated a comprehensive wind energy resource assessment 
program which has identified a wind energy potential of over 50,000 
megawatts statewide. Additional prospecting studies are underway to 
ident i fy wind energy resources at several sites throughout the state. 
o In conjunction with Southern California Edison Company, the Wind Offic e has 
validated a wind energy potential of several thousand megawatts i n the 
San Gorgonio Pass area. A joint prospecting study with Pacific Gas and 
Electric Company has located two promising sites for "wind farms" (i . e., 
groups of wind turbines) in Alameda and Solano Counties. 
3 
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o The Wind Office has or is in the process of negotiating three medium-scale ~ 
wind energy demonstration projects to be co-funded with the California 
Department of Water Resources, the Office of Appropriate Technology, and 
the United States Fish and Wildlife Service. 
o The Wind Office expanded its program in response to Assembly Bill 2976 
(Mello, 1978). During the first year, the program has established a Wind 
Information Center, initiated a medium-scale wind turbine demonstration, 
and conducted an expanded wind resource prospecting study. 
Energy from Biomass: 
o The Synthetic Fuels Element co-funded 10 projects with industry to 
demonstrate the technical and economic feasibility of converting agri-
cultural wastes and forest residues to energy through direct combustion, 
gasification, and anaerobic digestion. These projects have successfully 
converted a cannery boiler to use peach pits as fuel, a portable gasifier 
to produce fuel from a variety of sources, and an incinerator and heat 
recovery system for cotton gin trash. 
o Gasohol, an alcohol and gasoline fuel mixture is being tested in four 
state-owned vehicles to demonstrate the viability of using this clean-
burning fuel. The State Legislature passed Bill 620 (Mills) which provides 
$10 million in state funds to further investigate the cost effectiveness of 
using and producing alternative motor vehicle fuels. 
o The Fuels Office has also drafted and assisted in the passage of legis-
lation (Senate Bill 771-Alquist) which appropriates approximately $10 
million to demonstrate commercial-scale processes to convert agricultural 
wastes and forestry residues to energy. 
Geothermal Energy: 
o With funding from the Geothermal Element and the Department of Energy 
(DOE), Imperial County Planning Department has developed a transmission 
corridor plan to site transmission facilities capable of carrying up to 
2,000 megawatts of geothermal energy to the state's load centers. 
o With funding and technical assistance from the Geothermal Element, counties 
in The Geysers area of California are working with state and federal 
agencies as well as industry to develop a Comprehensive Air Monitoring 
Program which will expedite local, state, and federal permitting and 
licensing decisions at The Geysers. 
o The Geothermal Element has supported and assisted San Diego Gas and 
Electric Company in its effort to obtain federal funds for the Heber 
binary demonstration project in the Imperial Valley. In early 1980, the 
Department of Energy (DOE) is expected to approve funding for the project, 
which will extract more energy for electrical conversion than is currently 
possible from moderate temperature geothermal resources. 
o The element has established a joint program with the California Department 
of Water Resources to identify the availability of agricultural waste water 
4 
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on a year around basis for uses as cooling water for Imperial Valley 
geothermal development. 
Construction and extended operation of California ' s first geothermal direct 
heat demonstration project located at Mammoth Lake Village, California, was 
co-funded by the Commission and DOE. After five mont hs of test i g and 
operation the project was successfully compl eted and demonstrated the 
technical feasibility of using geothermal direct heat for district heating 
in the area. 
Cogeneration: 
o Working with the Public Utilities Commission, the Special Projects Office 
has influenced California's five largest electric utilities to reduce rates 
for back-up power by 50-70 percent, which provided a needed incentive for 
small power producers. 
o The Special Projects Office has assisted in securing passage of Assembly 
Bill 524 (Calvo) directing the State Air Resources Board to provide 
emissions offsets for cogeneration projects. 
o The Special Projects Office has been instrumental in giving cogeneration 
explicit consideration in air quality regulations, specifically the state's 
model new source review rule and the Kern County Air Pollution Control 
District . Rule 424 for S02 emissions from steam generators for enhanced 
oil recovery. 
o The Special Projects Office, in testimony before the California Public 
Utilities Commission in Order Instituting Investigation No. 26, has 
supported Pacific Gas and Electric Company's offer to purchase excess power 
produced by cogeneration facilities at a price equivalent to the utilities' 
marginal cost of adding new electricity facilities. Such a price provides 
a much stronger incentive for cogeneration than previous pricing schemes. 
Hydroelectricity: 
o The Special Project Office has endorsed a proposal that the Federal Energy 
Regulatory Commission (FERC) adopt lower rates and increased purchased 
power prices for small power producers. 
o Five feasibility studies are being performed by the Special Projects Office 
to confirm seven promising sites in the state for small hydroelectric 
facilities. 
o The Special Projects Office in testimony before the California Public 
Utilities Commission (CPUC) recommended improved purchased power prices and 
"wheeling"* provisions for small hydroelectric projects and other dispersed 
energy sources. 
*Wheelinglsthe transmission over a utility's lines of power not produced by 
the utility, for use by an entity other than the utility. 
5 
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Electric Power from the Pacific Northwest: 
o The Special Projects Element has proposed adjustments in the Bonneville 
Power Administration's proposed electricity rates for California and 
encouraged them to save hundreds of millions of dollars through a more 
efficient use of existing facilities and construction of additional 
enterties. 
o The Special Projects Element contracted for a study by R.W. Beck and 
Associates, a leading northwest consulting firm, which confirms that 
additional transmission line capability between California and the Pacific 
Northwest is justified at current oil prices. 
Funding for Alternative Energy Developments: 
o The Special Projects Office has drafted a proposal for a comprehensive 
Energy Investment Fund and has assisted in the development of legislation 
to establish such a fund. 
o The office has assisted the California Legislature in the development 
of Senate Bill 1205 (Roberti) which would establish an authority to 
expand the financing of alternative energy technologies. 
In FY 80/81 the Development Program will continue to emphasize resolving 
deployment issues and achieving timely and expanded commercialization of 
alternative energy technologies. 
The major accomplishments of the Regulatory and Planning Program over the 
past year have involved the following areas: 
Demand Assessment: 
o The Commission has developed advanced, more flexible end-use electricity 
demand forecasting models for the Commercial Sector and updated the end-
use models for the Residential Sector. These models were used in the 
final development and adoption of the electricity demand forecast in the 
Commission's Biennal Report. 
Systems Assessment: 
o The Commission has developed an analytical models to evaluate the cost, 
fuel use effects and environmental aspects of electrical supply plans for 
California utilities. These models were used as the analytical basis for 
preparing portions of the Commission's Biennial Report. 
o The Commission has completed a study which documented 6,000 megawatts, of 
new additional electrical capacity by renovating existing power plants. 
o The Commission has completed a study of advanced hydrogen sulfide controls 
for geothermal power plants. 
o The Commission has initiated a joint study with the Air Resources Board on 
0 
potential water quality effects of emissions from power plant cooling Q 
towers, using low quality water sources. 
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Technology Assessment: 
0 The Commission completed a 
of Carbon-14 emissions from 
pollution control. 
study on the potential, long-term effects 
power plants and techniques for Carbon-14 
0 The Commission completed a study of advanced pollution control 
for a Northern California Coal-Fired Power Plant, including 
techniques to control air, water and solid waste pollution. 
techniques 
innovative 
o The Commission will complete a study of the major technical and environ-
mental problems of using cola in California. Such problems include avail-
ability of rail transport, the potential pollution effects of coal use, and 
the ability of coal conversion technologies to meet air pollution 
standards. 
o As part of the Commission's Biennial Report process, the staff reviewed 
the feasibility of various electrical generation technologies, including 
nongeneration supply options such as energy conservation. 
Fuels Assessments: 
o The Commission recently began initial research into the production, 
availability, transport, storage, and use of petroleum-derived fuels in 
California. This research is intended to further stimulate the production 
of oil and synthetic fuels. 
Locational Analysis: 
o The Commission developed an improved air quality assessment methodology 
which is designed to determine the maximum number of coal-fired power 
plants that can be sited in the state while still meeting air quality 
regulations. 
o The Commission has evaluated constraints and opportunities in siting 
power plants in California and made recommendations to resolve the major 
constraints. 
7 
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II. ENERGY DEVELOPMENT PROGRAM 
A. SOLAR ELEMENT 
Purpose: 
The primary objective of the Solar Element of the Development Program i s t 
accelerate the development of solar energy in California. In the past, the 
Commissions Solar Element has focused on identifying and seeking to remove 
institutional barriers to widespread solar commercialization in residences. 
In 1979/80, the Solar Element emphasized commercializing solar energy 
applications in new single family residences and initiated solar programs 
in the multi-family and light commercial markets. 
In 1980/81, the Solar Element will expand the program from the new single 
family residential market, focusing instead on retrofitting existing single 
family housing stock with solar, and marketing solar systems in the 
multi-family, commercial/ industrial and agricultural sectors. The 
assessment of advanced solar technologies and the incorporation of passive 
design provisions into the Commission's residential building standards will 
be stressed in FY 80/81 although initial appraisal began in FY 79/80. The 
Solar Element will also move toward the incorporation of solar thermal-
electric technologies into the commercialization process as they become 
technologically and economically feasible. 
Legislative Mandates: 
The Solar Element is responsible for "the expansion and accelerated 
development of. •• solar resources ••• " (PRC 25601 (c)). The element is also 
mandated to "develop a program, on a continuous basis, on the use of solar 
energy in the state, including objectives in various market sectors, 
incentive measures to achieve target objectives, identifying technical, 
economical and institutional barriers to maximum feasible implementation, 
and identifying corrective measures to overcome such barriers . " (PRC 
25309.5) 
In addition, the policies and program prior1t1es of the Solar Element have 
been influenced by a number of legislative actions. (See Table 3 for a 
summary of solar-energy legislation.) 
Current Activities in FY 79/80 : 
The current activities of the Solar Element are organized around a variety 
of solar applications. In the near term, a range of solar water heating 
and passive and active space conditioning technologies for the residential 
and commercial sectors holds the greatest promise of successful appli-
cation. However, the element is also assessing the use of proven solar 
technologies, such as water heating, in the industrial sector, as well 
as evaluating less tested solar technologies such as photovoltaics, 
solar ponds, and focusing arrays. This latter group of technologies are 
generally classified as solar electric uses, while water heating and 
passive/active technologies are referred to as solar thermal uses. 
8 
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Table 3 
SOLAR ENERGY LEGISLATION 
BILL NUMBER, 
------- - ............. u,.,.., w .a.n..~o..&:o \..VUJ:.., IU' ~"'E( ··l'Et cu WOSF. ENERGY COMMISSION FUNCT:tQN_J,_JIESPONSE 
-• 
M 1512 Sect ions Requires the CEC to establish solar energy equipment CEC adopted procedures to test and certity 
IChaiJter 1081, 1977) 25605-9 of the standards and prepare information to encourage use of solar energy collectors ; preparing a 
Fazio Publ ic Resources Code passive solar 9esign features in buildings. manual to encourage the use of passive solar 
designs in buildings. 
1\8 1558 Health and Safety Codes Increases the solar income tax credit to 55\ of the CEC established guidel1nes and criteria (Chapter 1082, 1977) Revenue and Taxation Code acquisition cost of a solar energy system. for systems eligible for the tax credit. Hart 
S!l 173 Sections 4126Q-65 and Makes loans available ~o finance solar energy systems CEC established guidelines and criteria 
(Chapter 1, 1978) 50680-85 of the Health in reconstruction of dwellings destroyed by disasters. for systems eligible for loar,s. 
Rains and Safety Code. 
AD 2321 Sections 25980-86 Prohibits vegetation from blocking sunlight acces~ on CEC is assisting local governments to (Chapter 1366, 1978) of the Public Resources solar collector surface during daylight hours. carry out the law. Imbu;::.ht Code. 
Def1nes solar easement; voids ordinances which-restrict 
CEC is assisting local governments to AB 3250 Civil Code; Government use of solar energy systems ; Encourages passive solar 
(Chapter 1154, 1978) Code; Health & Safety designs in subdivisions; Allows cost of obtaining solar carry out the law. 
Levine Code; Revenue and Taxation ~asements to be applied to the solar tax credit. Code. 
-- - - -
---
CEC will deliver the plan to the Legislature J'.ll ] ;24 s._ction 25309.5 Requi~es the CEC to develop a plan for the maximum 
in January 1980. (Chapt.:r 11!55, 1978) of the Public Resources feasible implementation of solar energy in California Wnrnum Code. by 1990. 
!\II 3046 Section 25603.5 of the Requires the CEC to establish a statewide competition to CEC staff and three groups will (r:hilpter 1367, 1978) Public Resources Code. select outstanding examples of residential architecture carry out the competition under Ro 1;enthal incorporating passive solar features. a CEC contract • 
~-r· 2'184 Section 2775.5 of the Requires investor-owned utilities to obtain permission EC is monitoring PUC activities. (r'hapter U02, 1978) Public Utilities Code. from the PUC before owin±ng, leasing, selling, 
Ut.~.t~G 
manufacturing or controlling solar energy systems. 
J\!3 3247 Section 2851 of the Public Requires the PUC to investigate methods to finance solar CEC has initiated a contract to complement 
this PUC activity by assessing financial (Ci. ' : to;r 1100, 1978) Utilities Code. energy sy~tems for utility custome~s. 
programs for solar energy development Cil) 10 
-
CEC has begun selection and validalion of 1\fi 2'176 Section 256il Require's the CEC to est:ablish a state wind energy 
wind sites, has contract~ to uevelop a (('har>~:«r 1089, 1978) Pchlic Resources Code. program tu speed the commercialization of wind 
'medium-scale wind machine and will vstablish 1·'· 1 ln electric sys tent3. 
a wind infoL,nation center. 
0 
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Photovoltaics are light-sensitive, solid-state, semiconductor diodes which 
generate an electric voltage at the junction of two semi-conductive 
materials when struck by light. The output is direct current electricity 
varying directly with the amount of available light. 
Solar ponds are saline solutions with a h igher salt concentration at ower 
stratifications resulting in a hot layer of salty water trapped beneath 
less dense water when exposed to the sun. Typically, hot water is drawn 
off this bottom layer to heat other fluids such as freon which is then used 
for useful work such as driving a turbine. 
Focusing solar systems are designed to produce hotter temperatures than can 
be obtained from flat-plate solar collectors. Focusing is usually done by 
mirrors (flat or parabolic) to increase the strength of the insolation 
(incident sunlight) upwards from 2 to 1,000 suns on a receiver collector. 
The collector heats a fluid or gas to do useful work such as drive a 
turbine. 
Active solar systems involve the direct heating of air or water by the sun 
through use of solar collectors on the roof of a building or in an open 
area. Solar heat is stored and then transferred by a pump or gravity from 
the collectors or thermal solar area to the place where the heat is needed. 
Passive solar design is an architectural approach in which the house itself 
is used directly to collect or store solar energy. Passive solar systems 
do not use mechanical power (e.g., pumps and fans) but instead use natural 
energy flows for the transfer of thermal energy. 
The activities of the Solar Element are closely coordinated with the solar 
programs of other government agencies including California Western Sun and 
the Department of Energy at the federal level and Solar Cal Council, the 
Solar Business Office, and the Office of Appropriate Technology at the 
state level. 
Organization of the Solar Element: 
The Solar Element is divided into three projects: The Solar Implementation 
Project, which is responsible for the direct implementation of solar 
installations within the various market segments; the Technical Support and 
Assessment Project, which provides the technical assistance required by the 
various solar programs; and the Commercialization, Analysis and Planning 
Project, which provides impact analysis, program evaluation and policy 
direction for the solar program. See Table 4 for the allocation of the 
proposed budget for FY 80/81 among these three projects. 
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TABLE 4 
SOLAR ELEMENT: 
CURRENT AND PROPOSED BUDGETS 
FY 79/80 FY 80/81 
PROJECT py CONTRACT $ py CONTRACT $ 
Solar Implementation 7.8 487K 8 54 0K 
Technology Support & 
Assessment 10.1 537K 10 725K 
Coordination & 
Analysis 4.8 81K 4.0 160K 
TOTAL 22.7 1,105K* 22.0 1,425K 
*Includes authority to spend additional federal funds. 
PROJECT DESCRIPTIONS 
1. Solar Implementation: 
The primary purpose of the Solar Implementation group is to encourage 
widespread use of solar applications in the commercial, industrial, 
and residential sectors. This group provides technical information, 
field support, and solar energy design manuals to arc hi tee ts, 
builders, developers, retail trade associations, ·and lenders. It 
also assists local governments implement solar technologies by 
disseminating technical information about solar applications to 
local building inspectors and planning officials. In addition, the 
activities of the group encompass a new pilot project which evaluates 
the applicability of establishing Municipal Solar Utilities (MSUs) as 
models for further development throughout the state. 
Legislative Mandates: 
The Commission staff is assisting local governments in carrying out 
the provisions of California's ~olar access legislation. This group 
of activities responds to the specific mandate of Assembly Bill 3250 
(Levine, Chapter 1154, 1978), which prohibits local governments 
from restricting solar use and requires access to sunlight in new 
subdivisions. The bill also urges local governments to use passive 
solar design to the greatest possible extent. In addition, this group 
satisfies the statutory requirements of Assembly Bill 2321 (Imbrecht, 
Chapter 1366, 1978), which prohibits vegetation from blocking sunlight 
access on solar collector surfaces during daylight hours. 
11 
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Current Activities in FY 79/80: 
Residential and Commercial Market Development. In FY 79/80, this 
group has assisted builder s and lenders in installing solar systems 
in residential and commercial but ldinga through many eJucfl t1 ona l 
activities. Works hopa and seminar s are being conducted under cou Lr ac: L 
to the Commission using staff technical support to educate and 
inform building industry groups. In addition, builder and lender 
professional groups are being assisted to conduct their own solar 
seminars about residential solar applications. To date, over 300 
financial institution representatives and 6,000 builders have received 
instruction on the progress, costs and locations of existing solar 
developments and guidance on marketing solar residences. 
Local Government Assistance. In the area of local government 
assistance, the group has advised building inspectors and planning 
officials in 22 communities and is assisting an additional 27 com-
munities in incorporating solar systems in subdivision plans and 
building codes. Solar access training workshops and seminars on local 
solar ordinances and subdivision developments are planned during the 
remainder of FY 79/80 for interested communities. In addition, the 
Commission is considering a contract with the American Planning 
Association to implement solar access legislation enacted in 1978 and 
a contract with the California League of Cities to conduct local 
government workshops on solar swimming pool heating applications. 
Municipal Solar Utilities. The municipal solar utility (MSU) concept 
is one of the most promising mechanisms to overcome the more signifi-
cant barriers to solar adoption. Under a grant from the Federal 
Department of Energy (DOE), the Commission and the City of Los Angeles 
are currently evaluating six pilot MSUs as possible models for future 
solar development throughout the state. The six pilot projects are 
located in the cities of Bakersfield, Oceanside, Palo Alto, San Dimas, 
Santa Monica, and Ukiah. 
Broadly defined, the MSU is a chartered organization which performs 
one or more services to the community. These services include the 
installation and maintenance of solar systems, job training, consumer 
protection, system financing, and electricity generation. The 
services vary in accordance with the markets served and the needs of 
the local jurisdictions. 
Planned Activities for FY 80/81: 
Residential and Commercial Market Development. In FY 80/81, the 
staff will continue to develop educational materials and provide 
technical assistance and field support to builders, lenders, and other 
groups involved in the installation of solar systems. Technical and 
economic information from the previous year will be upgraded based on 
monitoring data from actual solar installations. Greater emphasis 
will be placed on retrofitting existing housing with solar and on the 
multi-family residential and commercial sectors of the building 
industry. Technical information will be compiled on construction 
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specifications, detailed design drawings and stock plans for solar 
systems developed by the solar industry. Economic and cost data will 
be generated to address such factors as the number of sales and 
resales of solar systems, home ownership and system operating costs, 
and the savings in energy costs associated with solar installations. 
This information will be disseminated through staff publications and 
workshops and seminars conducted with staff assistance by building and 
trade associations and professional organizations. 
Local Government Assistance. The staff will expand its current 
efforts to assist local governments in the adoption of solar energy 
incentives and local solar ordinances. The goal for FY 80/81 is 
to establish local solar programs in over 150 of the 450 cities 
and . counties throughout the state. Further training of building 
inspectors and planning officials will continue in the targeted 
local governments through educational seminars, staff technical 
assistance, and field support. Such training is intended to inform 
local officials how to apply existing building codes and ordinances to 
encourage solar use in their jurisdictions. The benefits of solar 
installation to replace the demand for conventional fuels with local 
renewable solar resources will be stressed. Special attention will be 
given to solar installations in existing residential, commercial 
and industrial buildings in FY 80/81 as the acceptance of solar 
applications in new construction increases. 
Municipal Solar Utilities. The MSU program begun in FY 79/80 will 
be further expanded in FY 80/81 to include additional local juris-
dictions. Studies now underway in the original six cities will be 
used by the Commission staff in designing implementation strategies 
for other cities. A final report will be issued, based on the staff's 
evaluation of individual reports received on the 1979/80 pilot 
programs. This report will evaluate and recommend alternative methods 
to formally establish MSUs as administrative agencies, such as local 
charter amendments, legislative proposals, and revisions to existing 
administrative regulations. 
Anticipated Products in FY 80/81: 
The following major products can be anticipated in FY 80/81: 
o Technical assistance and seminars for builders and architects to 
modify new multi-family and commercial construction designs for 
solar space conditioning. 
o Seminars for retail trade associations and others on retrofitting 
active and passive solar systems to existing light commercial 
construction. 
o Manuals and seminars for the home improvement industry to 
facilitate incorporation of solar energy systems in housing 
rehabilitation and remodeling. 
o Lists and maps of the significant multi-family and commer- Q 
cial installations utilizing solar energy systems. 
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o Adoption of solar energy programs 1n up to 150 local 
governments. 
Technical review and comment on solar energy ordinances 
developed by local government. 
Analysis of the economics of solar systems for local 
conditions. 
o Training seminars for local government building and planning 
officials to incorporate solar systems in subdivision planning 
and building codes. 
o Study presenting the findings of 1979/80 MSU pilot programs, 
for use in designing implementation strategies for other cities. 
o Technical assistance to cities instituting municipal solar 
utilities. 
o Proposed state and federal legislation to encourage solar 
municipal utilities. 
Long-Term P 1 ans : 
This project will continue to develop and disseminate technical and 
economic information on solar applications to builders, lenders and 
other groups. In the area of local government assistance, the staff's 
review of proposed local solar ordinances is expected to be an ongoing 
activity. Also, to increase the number of MSUs, the project will 
investigate and implement further options to establish MSUs in 
different areas of California. As more experience is gained from the 
initial pilot projects, and the acceptance of solar energy by local 
government increases, the level of staff involvement should reduce 
accordingly. 
2. Technical Support and Assessments: 
The primary purpose of this project's activities is to assess the 
readiness of new solar technologies for near-term use. This project 
also provides the technical support and background analyses for the 
various other programs and activities in the Solar Element. As a 
result of a recent reorganization of activities within the element, 
this project now encompasses the technical aspects of four of last 
year's projects. These projects, as described in the 1979/80 R&D 
Report to the Legislature, are concerned with passive solar design, 
active solar water heating, solar electric technologies, such as 
photovoltaics, solar ponds and focusing arrays, and state regulatory 
programs which affect the rate of solar energy system installations in 
California.* 
*California Energy Commission, Exploring New Energy Choices for California : 
The 1979/80 R&D Report to the Legislature, June 1979, Vol. I, pp. 35-45, and 
Vol. II, pp. 1-28. 
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Legislative Mandates: 
n addition to general mandates which define the responsibilities of 
the Solar Element, this group responds to numerous specific statutory 
directives requiring that the Commission "develop and adopt, ••• 
regulations governing solar devices ••• designed to encourage the 
development and use of solar energy and to provide maximum information 
to the public concerning solar devices ••• " (PRC 25605); "prepare for 
mass market deployment of solar systems by developing designs and 
specifications for prototype housing to utilize passive or semipassive 
thermal systems for heating or heating and cooling purposes ••• " (PRC 
25606); "develop a manual of design types, costs, performance and 
evaluation procedures for passive and semipassive thermal systems ••• " 
(PRC 25607); develop regulations which define passive solar energy 
systems eligible for California's 55 percent solar tax credit (Revenue 
and Taxation Code Section 17052.5). 
Current Activities in FY 1979/80: 
System Design Assistance and Prototype Development. A contractor 
and the staff are developing a simplified system of design rules 
which will be incorporated into a residential passive solar design 
manual. This manual, scheduled for publication in Spring 1980, will 
include climate zone maps, new insolation data, results of computer 
simulation models, and comparisons to known field results. · In 
addition, the Office of Appropriate Technology (OAT), under contract 
to the Commission, conducted a passive solar design competition to 
encourage solar innovation in the mass residential construction 
market. Thirteen outstanding architectural designs were selected as 
winners of the competition in June 1979. Detailed economic analysis 
of the winning designs was completed in November 1979, and design 
information was published in a Portfolio of Winning Design in December 
1979. This portfolio includes thermal performance analysis and 
renderings of construction details as well as economic analysis. 
Testing and Optimization of System Performance. Several steps are 
being taken to improve solar system efficiency and reliability. 
First, the monitoring of active solar systems began in 1979 and a 
report on the laboratory performance of generic system types was 
published in November 1979. Selected field monitoring of active solar 
systems will continue during the remainder of FY 79/80. Second, the 
testing of solar collectors is being conducted by eight laboratories 
accredited by the Commission through the Testing and Inspection 
Program for Solar Equipment (TIPSE). This program has certified and 
labelled 93 collector models by California standards. An additional 
solar simulator model test facility has been added to the accredited 
list and additional 30 collector models have been certified during the 
last six months. The testing program will be coordinated with 
other states as a national program for testing and certifying is 
estab lished. 
Staff Support to the State Solar Tax Credit. During the past six 
months solar tax credit regulations were modified to include technical 
15 
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amendments required by AB 3623. * Additional revisions to the regu-
lations are being developed for solar-assisted heat pumps and wi 11 
be considered in public hearings scheduled for January 1980. In 
addition, the staff has analyzed the performance of the 55 percent 
solar tax credit for the 1977 taxable year and has reviewed the most 
recent Franchise Tax Board data for the credit. The staff will 
recommend both an extension and revisions to the legislation to 
provide a more effective incentive for renters and low-income persons. 
Economic analyses are being performed on the use of rebates for single 
family residences, on various options for the multi-family sector, and 
on larger incentives for the commercial sector. 
Advanced Solar Technology Evaluation. Staff investigations of the 
status of photovoltaics, solar ponds, solar electric applications, and 
solar industrial process heat have been underway and will be a 
continuing effort during the remainder of FY 79/80. From this 
activity, one emerging solar application low temperature process 
heat, has the most promising near-term potential in industrial, 
commercial and agricultural markets since it uses existing collector 
technology. Some developing technologies are becoming feasible 
in limited applications and have shown promise for widespread 
applications. One of these is concentrator technology for medium-
temperature process heat, and another is photovoltaic technology to 
supply electricity. Solar electric technology will be demonstrated in 
the 10 MWe plant in Barstow, and the Commission is a participant in 
the demonstration of this technology. 
In addition, the Commission is funding a contract to investigate the 
technical, engineering and economic feasibility of solar ponds for 
electricity generation in the Salton Sea basin. This study, which is 
scheduled for completion in May 1981, will determine the viability of 
funding a 5 MW demonstration project in the 1982-83 timeframe. 
A contract opportunity notice is planned to identify 5 to 10 sites for 
specific engineering design studies of process heat applications. 
Contracts are also planned to co-fund engineering design studies for 
possible photovoltaic demonstrations. These design studies will 
be preceded by staff development of criteria for a photovoltaic 
demonstration program. 
Staff is organizing a workshop on the economic feasibility and the 
status of solar electric technology to identify the most promising 
sites in California. An analysis of the potential impacts and 
constraints of solar-electric technologies will be completed before 
the workshop. 
*AB 3623 amended the original tax credit legislation to make wind systems 
eligible for the credit and to provide credits by function (e.g., water 
heating), instead of physical system (e.g., active). 
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FIGURE 4 
ARCHITECTURAL DESIGN FOR PASSIVE SOLAR HOME: SUMMER FUNCTION 
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Planned Activities in FY 80/81: 
System Design and Prototype Development. The passive solar design 
manual for residential space conditioning systems developed in FY 
79/80 will be expanded to include multi-family and light commercial 
buildings. A report will present these design techniques and eva l uate 
any identified design and component problems. Additionally, design 
recommendations for active solar water heating developed during 79/80 
for single family residences will be expanded to include multi-family 
and light commercial systems. 
Testing and Improving System Performance. Weather and insolation data 
for California's various microclimates will be updated for use· in 
passive and active solar systems. Sizing, designing and installation 
guidelines for solar systems will be updated based on data from the 
monitoring of solar energy systems and field testing experience. If 
field monitoring warrants this, new solar components will be included 
in the state testing program (TIPSE). This testing program is being 
coordinated with other states and federal or national industry solar 
testing programs. 
Advanced Solar Technologies. An evaluation of the status of advanced 
solar technologies such as photovoltaic and solar ponds will be 
conducted and the most promising near-term residential, industrial, 
commercial, and agricultural applications identified. Emphasis will 
be on medium temperature industrial applications and solar electric 
technologies. This evaluation will identify the most favorable 
facilities and markets for possible demonstration projects. 
Anticipated Products in FY 80/81. 
anticipated in FY 80/81 are: 
The major products that are 
o Design techniques for multi-family and light commercial 
buildings. 
o Modification of current active and passive solar designs for 
use in mobile homes, other standardized housing, and residential 
buildings. 
o Solar designs to take advantage of natural daylight, ventilation, 
passive applications, and active water heating for light com-
mercial buildings. 
o A report on design and component problems, based on monitoring 
and field testing of active and passive solar systems. 
o Studies presenting technical data and analyses of available solar 
systems for use by all target groups of the Solar Implementation 
Project. 
o A report, based on weather satellite data, containing solar 
i nsolation data for California's various microclimates to 
allow more efficient sizing of solar systems and other relevant 
climatic data to correlate with the insolation data. 
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o Measurements of passive and active solar system performance in 
multi-family residential and commercial applications. 
o Field adjusted system performance, economic models and design 
recommendations to improve performance and reliability of design 
and/or installation practices. 
o Coordinated state/federal testing, inspection, and certification 
of selected solar equipment components through the laboratories 
accredited by the Energy Commission. 
o Preparation of eligibility guidelines and criteria for tax credit 
and other state incentive programs, based on results of the 
Testing and Inspection Program for Solar Equipment (TIPSE). 
o Market survey of potential California applications of advanced 
solar technologies. 
o Engineering and economic feasibility studies of promising 
near-term solar technologies for commercial and industrial 
applications. 
Long-Term Plans: 
Beyond 1981, many new solar applications will become available. 
Those which are expected to receive attention because of near-term 
applications include high-temperature solar process heat (greater than 
350 degrees Fahrenheit) and solar electric applications for industrial 
and residential use. It is hoped that by the late 1980s photovoltaic 
applications of solar electric technology will begin to be cost-
effective. Beyond 1981, the technical staff will continue to provide 
informative reports on advanced solar technologies to potential users. 
Some demonstration projects may be planned where these can accelerate 
the use of solar energy. 
3. Commercialization, Analysis and Planning: 
This project emphasizes commercialization planning. Specifically, 
the activities of this project are designed to assess the potential 
of solar technologies or applications to move from technical feasi-
bility to market penetration. This assessment has three major, 
interdependent phases, and portions of these phases were reported in 
FY 79/80 as parts of Passive Solar, Active Solar, and State Regulatory 
Program projects. These phases are: 
a. Identification of the most marketable technologies and 
applications. 
b. Evaluation of the cost-effectiveness of these technologies and 
applications. 
c. For the most cost-effective technologies, an identification of 
the best markets, (by sector), industry infrastructure (number of 
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producers, volume of production, market shares), constraints 
(environmental, economic, social, institutional), and actions to 
resolve such constraints. 
A major result of the total assessment is the preparation of draft 
1 e g i s 1 at i o n and / o r p o 1 i c i e s t o p r om o t e t h e s e t e c h no 1 o g i e s and 
applications. 
Legislative Mandates: 
This project's activities respond to several specific legislative 
mandates, which authorize the Energy Commission to develop an active 
solar energy program. 
a. "The Commission shall develop and transmit to the Governor and 
the Legislature, not later than January 1, 1980, a plan for the 
maximum feasible solar implementation in this state by the year 
1990." (PRC 25309.5(a)]. 
b. "Develop a program, on a continuous basis, on the use of solar 
energy 1n this state, including objectives in various market 
sectors, incentive measures to achieve target objectives, 
identifying corrective measures to overcome such barriers." [PRC 
25309.5(b)] 
c. " ••• serve as a central repository within the state government for 
the collection, storage, retrieval, and dissemination of data and 
information on all forms of energy supply, demand, conservation, 
public safety, research and related subjects." [(PRC 25216.5(d)]. 
Current Activities in FY 79/80: 
The development of an initial solar implementation plan and progress 
report (called the Wornum Plan) is a major activity of this project. 
This plan, written in response to legislative mandates (a) and (b) 
described above, contains recommendations for "maximum feasible 
utilization" of solar energy for a 10 year period and will be included 
in future editions of the Energy Commission's Biennial Report. 
Through continual analysis of the rate and consequence of solar 
implement at ion, the staff also recommends solar measures for legis-
lative consideration and policy act ions for consideration by other 
government agencies. The vehicles for such recommendations are 
various policy documents like the Biennial Report, the Wornum Plan, 
and staff testimony in hearings before the California Public Utilities 
Commission (CPUC) on the role of regulated utilities in solar 
commercialization in California to encourage solar adoption by 
California utilities.* 
*During FY 79/80, the staff participated in CPUC Order Instituting Invest iga-
tion No. 42 (OII-42) which examined the feasibility of utility financing of 
solar installations. 
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Finally, the staff is conducting surveys of California solar manu-
facturers and of consumer use of the solar tax credit. Data obtained 
from these surveys are analyzed by region to determine the progress of 
solar adoption and the market status of solar suppliers . 
Planned Activities for FY 80/81: 
During FY 80/81, the project will continue many of the activities 
undertaken in the current year. The 1981 edition of the Biennial 
Report and the Wornum Plan are expected to require significant staff 
time. In addition, much of the economic analysis and survey work 
which supports these two reports will be expanded to include the 
commercial and industrial sectors. 
The staff will also continue to monitor consumer uses of solar 
technologies in an effort to identify and remove barriers to solar 
use. The staff will review state and federal solar programs, analyze 
pending solar legislation, and recommend new legislation and other 
proposals to promote solar energy. 
Finally, the staff will assist local governments considering the 
adoption of solar ordinances through the SOLFIN program. SOLFIN is a 
computer model developed by the Commission which can be used to 
calculate the cost-effectiveness of certain active and passive 
solar technologies. In FY 80/81, the staff intends to revise and 
refine the existing SOLFIN model to increase its use and broaden its 
applicability to other aspects of solar economics. 
Anticipated Products in FY 80/81: 
In FY 80/81, this group will develop and implement a comprehensive 
program for expediting solar commercialization based on the January 
1980 Wornum Plan. This program will result in a series of products 
which will include: 
o A report identifying consumer response to solar energy systems 
and proposing strategies to improve marketability of solar energy 
systems. 
o Financing and marketing strategies to encourage solar appli-
cations for a broader segment of the populace. 
o Testimony in relevant PUC ratemaking proceedings recommending 
necessary utility activities to encourage solar energy. 
o Analyses and testimony on state and federal legislation as 
appropriate. 
o Biennial Report section on solar energy and other related 
documents. 
o Draft legislation to promote solar commercialization. 
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o Review DOE solar programs and provide testimony and .comments 
which identify priority actions to expedite solar commercial-
ization in California. 
o Review federal and state solar efforts for possible applica-
tions to California through revisions of the Wornum Plan. 
o SOLFIN assistance to local governments. 
Long-Term Plans: 
Beyond 1981, the staff expects to refine and expand the scope of 
commercialization planning and evaluation by staying abreast of 
the most promising solar uses. Over time, this project will develop a 
network of contacts in government and industry and an inventory of 
data to systematically assess the potential and progress of solar 
commercialization in the state. 
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B. WIND ELEMENT 
Purpose: 
The wind program is designed to promote the development of wind energy as a 
major source of electricity in California. The Legislature has set a goal 
of obtaining 10 percent of the state's electricity from wind by the year 
2000 [PRC 25611 (b)]. The Commission's wind program cannot achieve this 
goal alone; the wind program staff is therefore working closely with other 
state ·agencies, California utilities, and other public and private groups 
to accelerate and to coordinate development efforts. 
In 1979, the Commission reorganized the management of the wind program by 
creating a separate Wind Element within the Development Division. This 
program was formerly part of the solar-electric project in the Solar 
Element. This reorganization has strengthened the Commission's efforts to 
accelerate the use of wind energy in California. See Table 5 for the 
proposed budget for this element. 
TABLE 5 
WIND ELEMENT: 
CURRENT AND PROPOSED BUDGETS 
FY 79/80 FY 80/81 
PROJECT py CONTRACT $ py CONTRACT ~ 
Resource Verification 3.5 240K 3.5 400K 
Technology Assessment 
and Demonstrations 3.25 205K 2.25 200K 
Commercialization and 
System Implementation 2.0 50K 3.0 lOOK 
TOTAL 8.75 495K* 8.75 700K 
*Includes 85K from Legislative Appropriations (AB 2976 of 1978). 
The Commission is responsible for accelerating the development and com-
mercialization of medium and large-scale wind energy systems and has 
delegated responsibility for small-scale wind systems to the Office of 
Appropriate Technology. 
There are three development areas under the Wind Element for 1980/81, which 
build upon the work of previous years: 
o Resource verification, 
o Technology assessment and demonstration, and 
o Commercialization and system implementation. 
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Legislative Mandate: 
Wi nd energy research and development has been undertaken in accordance with 
the Commission's general mandate for R&D [PRC 25601 (c)]. In addition, the 
Legislature passed AB 2976 (Mello, 1978) which requires the Commission "to 
i mpl ement a state wind energy program to speed the commercialization of 
wind-electric systems at appropriate locations throughout the state." (PRC 
25611 (b) . The Mello Bill appropriated $800,000 to the Commission to 
initiate the program and requires the Commission to report on progress at 
two year intervals, beginning in January 1980. The first report by the 
Commission staff, summarizing the key issues in wind energy development 
and the status of the Commission's program, has been submitted to the 
Legislature in accordance with this schedule. 
PROJECT DESCRIPTIONS 
1. Resource Verification: 
Purpose: 
The purpose of this project is to identify high-energy wind sites 
throughout the state, validate the quality of this wind resource, 
and determine the potential for development at the sites. The deter-
mination of whether wind at a given site can produce reliable and 
cost-effective energy depends upon collecting accurate wind data. 
Since the amount of energy available from the wind increases as the 
cube of the wind speed, even small differences in average wind speed 
can make major differences in the economic attractiveness of a site. 
A site with 14 mile per hour mean wind speed has 60 percent more power 
than a site with 12 mile per hour mean wind speed. When the sites in 
the state with the best wind characteristics have been selected, wind 
machines will be clustered together at these sites to obtain the 
highest return on investment and thus the lowest cost per kilowatt 
hour (kWh). 
Current Activities in FY 79/80: 
Identifying sites and verifying resources for wind energy involves a 
seven-step process: 
(1) Statewide survey to identify the approximate magnitude and 
location of the state's wind resources on a gross scale and 
indicate where pro~pecting should be undertaken. 
(2) Prospecting for the best resource locations within the areas 
identified by the statewide survey. This includes field surveys 
and wind measurements of selected sites. A mix of instruments 
mounted on 30-foot towers are used in this step for a 1 year 
period to determine the dependability and fluctuations of wind 
resources. 
(3) Validation studies of the locations identified by prospecting 
studies. This includes more detailed wind data needed for design 
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and siting of wind turbines at specific sites. Hourly values of 
wind speed and direction are collected for 1 year from a number 
of instruments on 30 foot towers. 
(4) Final ve~ification of sites, with more detailed wind ~easurements 
required for the specific sites selected for . the wind turbines. 
These measurements generally include win9 measurements at 3 to 4 
levels on 100 and 300 foot meteorological towers. 
(5) Resolution of economic, environmental, institutional, and other 
potential obstacles to siting commercial wind farms at the 
specific sites. 
(6) Installation of the wind machines. 
(7) Verification of performance to correlate the data which indicates 
potential energy available at the site with the actual perfor-
mance and energy produced by a wind machine at the site. Since 
wind energy verification is - a relatively new technology, the 
comparison of predictions to actual performance will enable us to 
better understand how to improve verification techniques. 
The fir~t step in assessing the state's wind resources was completed 
in FY 77 /7'd when a statewide survey indicated the potential of over 
40,000 megawatts of commercial-grade wind resources in California. 
Subsequently, the Commission has developed and managed a series of 
contracts with the state's utilities to prospect for, validate, or 
verify this resource at various sites. 
Validation work completed in the San Gorgonio Pass area showed that a 
large portion of the pass has commercial quality wind- resources, and a 
final verification project was initiated in June 1979. This study, 
being done cooperatively with Southern California Edison, will 
investigate in detail the most promising sector of that region. 
Prospecting is presently being conducted in Solano and Alameda 
counties under contract to PG&E. Two areas with commercial grade wind 
resources have been located in this region, and PG&E is now embarking 
on a major verification effort to begin in the spring of 19'd0 in these 
two areas. 
In another project, the Commission is completing one year's pros-
pecting in Lassen and Modoc Counties in the northwest of California. 
The chief result of this effort has been the first systematic 
application of field prospecting in an area with suspected wind 
resources but with very limited historical wind records. A great deal 
has been learned from this project, and in addition, two areas with 
wind resource potential have been identified in this region. 
Another project, jointly funded with DOE, is assessing the potential 
for wind energy in the Tehachapi Mountains, and wind data is being 
collected and analyzed. The results will be used to project the wind 
potential for other areas in this mountain region, thus reducing the 
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cost of future wind prospecting in the region. It is anticipated tha t 
this project will lead to the selection of additional highly energetic 
sites for further measurements, leading to commercial use. 
The Commission is conducting an innovative assessment to determine the 
wind resource potential in a major portion of the Southern California 
Desert Region. This large area of the state has many potential high 
wind energy sites. This resource prospecting study to date, the most 
advanced wind study to date uses the results of prior Commission-
sponsored contracts to arrive at the most cost-effective regional 
prospecting methodology yet developed. Electronic wind measuring 
instrumentation developed specifically for this project is being 
combined with specialized computer correlation programs to project the 
potential wind resources over a wide area. This project could achieve 
a high level of cost effectiveness with a relatively small number of 
instruments if the methodology performs as planned. 
In addition to ongoing contracts, other projects will be initiated 
to locate and verify wind resources in Northern California with 
particular emphasis on developing methods to verify winter winds 
at remote sites in Northern California. Other efforts which are 
being initiated or considered include a cooperative program with 
the United States Water and Power Resources Service, previously 
known as the Bureau of Reclamation, to site a number of remote wi.nd 
data collection stations in California, and a Commission-sponsored 
anemometer loan program involving the siting of a large number of low 
cost instruments throughout the state. Wind resource information 
collected in these projects will be analyzed and disseminated through 
the Wind Information Center to be established during the currant 
fiscal year. 
Planned Activities for FY 1980/81: 
Northern California Wind Resource Assessment. The prospecting work 
planned for the latter part of FY 79/80 will be continued and expanded 
to include wind resource validation of promising sites uncovered in 
the prospecting phase. The key to success in this endeavor will be 
the development of cost-effective, reliable monitoring equipment and 
techniques for use in the remote, mountainous areas where access and 
weather are the key barriers to resource assessment and development . 
Like other projects of this nature, it will be a joint venture with a 
utility or other wind resource developer. In addition to these 
activities, PG&E will continue the site verification progrrun at Solano 
and Alameda County sites started during the end of the previous 
year. 
Southern California Wind Resource Verification. A number of cand idate 
sites which have been located in several areas of Southern Califo rnia 
are currently being prospected and will be ready for validation , t he 
next stage of wind resource development. Utility participation may 
include the participation of one or more utilities previously not 
involved in wind resource development. 
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Anticipated Products in FY 1980/81: 
o Location and verification of commercial quality wind resources in 
various locations in the state. Reports and pamphlets on wind 
resource quantity and quality in various areas and at specif i c 
sites, to be distributed through the Wind Energy Information 
Center. This information will be used by utilities to plan for 
wind energy facilities in their resource supply base. 
o Increased participation and support by utilities and other 
organizations in wind resource development. 
Long-term Plans: 
Long-term resource development will depend upon continued resource 
assessment by the state and growing participation by t he private 
sector in phases of this assessment and development. A statewide, 
centralized, generic approach c an be most effectively carried out by 
the state. This effort will con t inue to be directed at refining wind 
verification methodologies which can then be used by the pr i vate 
sector and public agencies. With increased par t icipation by the 
private sector in wind resource development, it is expected that this 
sec tor's financial contribution will increase correspondingly . In 
particular, the private role in site verification should increase. 
One objective of the program is to locate and verify 5 to 10 wind 
farm sites to assure that the intermediate goal of developing at least 
500 MW can be achieved by the mid-1980s. Another objective is for the 
private sector to prospect the state so that enough resources can be 
verified to insure that the long-range goals of siting about 7,000 MW 
before the end of the 1990s can also be achieved. The Wind Program's 
activities should be significantly reduced within approximately five 
years, as soon as the intermediate target has been achieved, and 
when the private sector has undertaken site development work on a 
significant scale. 
2. Technol ogy Assessment and Demonstration: 
Purpose: 
The purpose of this project is to remove uncertainties about wind 
energy technology by demonstrating the economic and technical feasi -
bility of wind turbine electric generation systems. By providing 
utilities, pr i vate industry, and individuals with design, operation , 
maintenance , and system integration information, this project shoul d 
help pave the way for the private sector to begin making a significant 
investment in wind-electric system. 
Because funding large-scale wind turbine demonstration projects is 
currently beyond the capability of the Commission, this project 
focuses on organizing cooperative efforts involving the federal 
government, the utilities, and private industry to fund operational 
testing of wind machines. The emphasis will be on developing and 
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testing new large-scale wind machines in the megawatt-size range that 
are particularly suited to California's seasonal wind conditions. 
California winds are highly seasonal. At two sites considered 
representative of Northern and Southern California wind regimes, the 
winds are strong in late spring, summer, and early fall . This pattern 
will determine the optimum design of a wind turbine. DOE turbine 
designs are based on a theoretical wind distribution and are less 
economical than those tailored specifically to the state's wind 
conditions. 
Current Activities in FY 79/80: 
State Wind Demonstration Projects. Legislation, and provisions of the 
Mello Bill in particular (PRC 256llb), have directed the program 
to focus initially on medium-scale wind machines. This focus is 
appropriate given the level of funding at this stage and the limited 
availability of large machines. 
Several projects are being initiated to test and demonstrate these 
medium-scale (40 to 100 kW) commercially available wind turbine 
generators. Wind and electrical power measurements will be taken 
at the demonstration sites to correlate predictions with actual 
performance. Most of these projects are being co-funded with util-
ities and industry. The Commission has recently approved three 
demonstration projects which are being co-funded with state and 
federal agencies. 
o The Commission and the Department of Water Resources (DWR) will 
install one 60 kilowatt machine at Romero Overlook, San Luis 
Reservoir. This demonstration will provide valuable information 
on the performance and economics of the Darrieus vertical-axis 
wind turbine design, as well as provide wind information at this 
site. The unit will be connected to a major utility grid. 
o One 40 kilowatt conventional horizontal-axis unit will be 
installed at the United States Fish and Wildlife Service's Bay 
Wildlife Refuge on San Francisco Bay. This unit will provide 
operational experience in a closely-monitored environment to 
allow correlation between wind data and power produced. 
o One unit in the range 1 to 10 kilowatts and one 20 kilowatt unit 
will be installed aud operated by individuals or organiza tiona. 
The operators will be chosen in a public competition conducted by 
the Office of Appropriate Technology, which will also monitor 
the performance of the units. These tests will provide realistic 
economic data about small-scale units bought and operated by 
individuals, small businesses, and farms. 
In addition to these demonstrations, another project is currently 
under development with the Pacific Telephone Company to site a 
100 kilowatt unit at its Cordelia Junction facility. If the site 
proves acceptable, this unit will provide operational experience and 
cost data for units installed by industrial enterprises in typical 
locations. It will be the most significant of our demonstrations to 
date . 
31 
2238:09 R2 1/29/80 kc 
Technological Assessments and Monitoring ~~~Scal~~chin~~· 
The staff will continue to monitor and evaluate the various wind 
energy conversion technologies being developed and tested to determine 
reliability, cost, safety, and other pertinent information. In 
addition, key technical and engineering problems will be investigated 
and detailed meteorological data will be compiled to evaluate the 
performance of various wind turbine designs. The most accurate and 
authoritative information collected by the staff will be disseminated 
by the Wind Information Center. 
During the remainder of FY 79/80, the staff will monitor a contract 
study being performed by the Boeing Company for an analysis of 
modifications to the existing design of a multi-megawatt wind turbine 
system for the San Gorgonio Pass. The study is focused on modifi-
cations that should be made in order to achieve a design that is 
optimized for the seasonal winds at the pass. Preliminary r esults 
from this study indicate that by modifying the 300 foot diameter, 2.. 5 
megawatt MOD-2 wind turbine to match the unique winds of this s ite, a 
more cost-effective design can be obtained. Cost of electricity would 
be reduced further by mass production. A report on the optimization 
of the Boeing MOD-2 wind turbine system design is expected to be 
published in March 1980. 
Planned Activities for FY 80/81: 
In FY 80/81, the staff will continue to manage projects initiated in 
FY 79/80 for testing and demonstration of wind turbine generators. 
Monitoring the state-of-the-art in wind technology will also be 
continued to generate economic and technical data which will be made 
available to California producers, users, and investors in wind energy 
systems. DOE is currently developing large-scale wind systems based 
on wind characteristics that are not representative of the wind 
regimes typically found at California sites. California wind data 
will be developed and supplied to DOE to enable these designs to be 
developed specifically for California wind conditions. 
Technology Assessment of State Demonstration Projects. The staff will 
evaluate the performance of the medium-scale wind turbine systems 
sited in projects initiated in FY 79/80 with the California Department 
of Water Resources and the United States Fish and Wildlife Service. 
The staff will correlate wind speed and electrical power output using 
actua l performance data taken from measurements at the demonstration 
sites. Recommendations for design modifications and for improvements 
in correlating wind measurements with turbine performance will be made 
to private industry and the federal government to ensure that the most 
cost-effective wind turbine systems are developed for California 
application. In addition, these performance results will be compared 
with the results of other wind demonstration projects located outside 
California, and the applicability of these findings to the design of 
larger-scale units will be investigated. 
Technological Information Development and Distribution Large Scale 
Machi nes. The staff will collect, analyze and prepare relevant data 
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on the performance of large-scale wind energy systems by wind regime 
for use by major energy suppliers throughout the state. These data 
are not currently available for the specific wind characteristics of 
California's wind resource areas. Some data will be gathered from a 
variety of possible sources, including DOE and NASA, utilities, and 
private industry both within and outside California. For example, SCE 
will test two large-scale machines at its Devers test site in the San 
Gorgonio Pass. The data obtained from these tests, scheduled to begin 
in 1980, will provide meaningful information on turbine performance 
for two different designs operating in the same wind regime. Other 
data may have to be generated from Commission-sponsored contracts. 
An example is the contract with Boeing to develop design and cost 
information for a turbine optimized for a California site. Another 
contract deals with the question of appropriate spacing of wind 
turbines in an array to obtain the maximum energy for a given amount 
of available land. Some answers will be provided by tests sponsored 
by DOE involving both theoretical modeling and field measurements, 
which will be required in order to develop the necessary information 
for the passes and ridgetop sites typically found in California. 
Reports, pamphlets, and brochures based on all of these data sources 
will be prepared for distribution through the Wind Information Center 
to all interested and involved outside groups. 
Anticipated Products in FY 80/81: 
o Operational data from various medium-scale demonstration projects 
are being conducted under contract to the Commission which will 
help to reduce uncertainties about the reliability and costs of 
turbine systems. 
o Gathering, generation, assessment and dissemination of wind 
characteristics and design data related to large-scale wind 
systems. These data are urgently needed to insure that cost-
effective systems are designed and developed for California wind 
conditions and will be made available to California producers, 
users, and investors in various reports and brochures. 
Long-term Plans: 
During the early 1980s, depending upon the availability of equipment, 
California utilities will begin the operational testing of large-scale 
wind turbine systems in Northern and Southern California. During 
the early-to-mid-1980s, other large-scale wind systems designs 
particularly suited to California's special wind conditions will be 
developed and tested. These machines would be sited in areas which 
have undergone wind resource validation and final verification. The 
wind program will direct its efforts to the earliest possible siting 
of a wind farm of at least 10 large, megawatt-scale tubines in 
order to obtain at the earliest date the information needed by the 
utilities on power production, reliability, costs, and effect on 
system stability, of a number of wind machines interconnected with the 
utility network. 
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Cooperative effo r t s with the Department of Energy, utilities, private 
industry and other organizations will be needed to carry out this 
level of effort. The results of these operational tests will serve as 
a basis for siting large numbers of wind machines at selected sites 
and will promote progress towards the goal of 500 MW of rated wind 
capacity throughout the state by the late 1980s. The degree to which 
the DOE program results in designs suited for California and the 
amount of funding available at the federal level for large-scale wind 
farm demonstrations will determine the amount and type of state action 
required. Congress is currently considering a bill to fund an eight 
year, federal program for research, development and demonstration of 
large-scale wind turbine systems. The program would result in the 
siting of about 350 machines by 1988, with the government share of 
costs equal to 50 percent of the capital costs of the systems through 
the sixth year of the program. Approximately 50 machines would be 
sited by 1984. Every attempt will be made to site some of these units 
at Northern and Southern California sites operated by PG&E, DWR, and 
SCE. 
The goal of all of the Commission ' s activities will be to shorten the 
time required for the utilities to make investment decisions and 
commitments for quantities of production-run, commercial wind turbine 
systems. 
3. Commercialization and System Implementation: 
Purpose: 
The purpose of this project is to expedite the commercial development 
of California's wind energy resources by identifying and resolving 
legal, institutional, environmental, financial, and marketing 
barriers. 
Current Activities in FY 79/80: 
Staff is beginning to identify and recommend alternative approaches to 
remove potential environmental, legal, and institutional barriers 
to wind systems deployment. Site-specific environmental and insti-
tutional factors have been identified which could affect siting wind 
farms. These issues are being investigated in more detail to identify 
avenues which will prevent delays in wind farm development. Staff 
will continue work started during FY 78/79 to identify potential 
environmental and land-use conflicts associated with wind farm siting. 
This activity will be coordinated with the Commission's Engineering 
and Environmental Division, and information generated by this activity 
will be disseminated by the Commission's Wind Information Center . 
In the area of removing financial barriers, the staff will work with 
the Legislature and the PUC to develop financial and appropriate 
other incentives to accelerate wind system commercial development in 
California. 
Finally, staff will continue to make both a critique of the federal 
wind program and an analysis of proposed federal legislation related 
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to wind energy research, development, demonstration and commercial-
ization. In September 1979, staff presented testimony before a 
congressional subcommittee on a bill proposing an eight-year, one 
billion dollar federal program for accelerated research, development, 
and demonstration of wind energy systems. This bill would result in 
approximately a doubling of federal spending in wind over the current 
level. 
Planned Activities for FY 80/81: 
Land Use for Wind Farms. Preliminary evaluation by staff indicates 
that land use could be a barrier to the deployment of wind energy 
systems. The staff will evaluate the major land use constraints to 
siting wind energy farms in California, and will propose app~opriate 
state and federal legislation to alleviate these barriers and to 
accelerate the installation of large-scale wind systems. Some of the 
key issues to be addressed are: 
o Wind rights: With wind now considered to be a resource, there is 
a need to determine the legal rights of a property owner whose 
wind resources are diminished by windmills or other structures 
located on adjacent property. 
o Land ownership: There is a need to determine the requirements to 
acquire wind rights by land purchase or lease. 
o Wilderness restrictions: Potential conflicts about land use 
designations that may affect the siting of large-scale wind 
systems must be resolved. Wind program staff will attempt to 
attract the required funding from the federal government for a 
comprehensive wind resource inventory of lands in California 
administered by the federal government. In addition, staff will 
develop proposals for federal legislation to place a priority 
on wind energy resource assessment in the federal wilderness 
planning process. These activities will be undertaken as soon as 
possible to obtain the necessary information prior to permanent 
wilderness designation. If necessary, attempts will be made 
to delay the designation until the necessary wind resource 
assessments have been completed. 
Financial Incentives fat Wind Commercialization. Wind energy must 
compete with conventional e lee t ric i ty generation methods which 
have been heavily subsidized. The staff has determined that some 
financial incentives will be required to accelerate the early stages 
of the commercialization process. The staff will evaluate the 
relative merits of various state and federal financial incentive 
programs to accelerate the deployment of large-scale wind farm 
installations. Where applicable, the staff will propose state and 
federal legislation to implement the most desirable alternatives. 
Some of the alternatives that will be investigated are: tax credits, 
subsidies with arrangements for recovery of government support, 
and provisions for utilities to obtain increased return on wind 
investments. 
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Environmental Considerations of Large-Scale Wind Installations. The 
staff will evaluate the potential visual impact of wind farms for a 
variety of different terrain and geographical regions for the state. 
Photographic simulation developed in Britain and Sweden may be used 
to assess public attitude toward a variety of wind energy system 
configurations and the associated transmission 1 ines. If determined 
to be practical, low-cost, full scale mock up structures will also be 
used to assess public reaction. A number of outside groups will be 
involved in this process of assessing public support for widespread 
commercial development of large-scale wind systems. 
Anticipated Products in FY 1980/81: 
o Evaluation of the legal and institutional issues associated with 
land use and land ownership and their relationship to wind 
farm development. Methods to mitigate siting delays will be 
formulated and proposed . Information will be disseminated to 
users via the Wind Information Center. 
o Development of financial incentives to accelerate investments in 
wind energy by utilities and other private sector developers. 
Where appropriate, legislation will be proposed by staff. 
o Evaluation of potential environmental impacts of wind systems and 
proposed measures to mitigate these impacts. Public response to 
the visual impact of wind farms will be assessed. 
Long-Term Plans: 
In all likelihood, identifying and mitigating nontechnical barriers to 
wind energy development will be the determining factor in successfully 
meeting the legislatively-mandated goals for wind--500 megawatts on 
line by 1987, and 7,000 megawatts on line by 2000. Therefore, 
efforts began in fiscal years 1979/80 and 1980/81 will continue 
in coming years, and will expand to deal with an array of key insti-
tutional, environmental, and financial barriers to developing wind 
farms in California. 
A major institutional and environmental issue is the question of 
whether California lands managed by the federal government are 
ultimately designated for wilderness use or for development. This 
determination will be a major factor in the eventual magnitude of wind 
energy development in the state. A major effort will be made by the 
Energy Commission staff to influence the federal goverment to include 
an assessment of the wind resource potential of these lands prior to 
designating their ultimate use. 
The staff will continue to devote substantial efforts to influencing 
the federal government's priorities in wind energy. The magnitude and 
emphasis of federal funds for wind energy development could have a 
major impact on the pace of California's program. Staff wi ll work 
through the Commission and the California Congressional delegat i on to 
infl uence the federal government to allocate more funds for wind 
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energy, to develop and test a wider variety of large wind turbine 
designs, and to significantly increase funds for resource assessment, 
specifically site prospecting. 
Commission staff will evaluate all major environmental impacts of wind 
farms, and propose suitable mitigation measures. ~nvironmental issues 
include questions of public acceptance of visual impacts, and the 
impact of siting in remote areas on the environment. 
Another institutional issue 
procedure to site wind farms. 
be clarified within the state. 
which must be addressed concerns the 
The authority to site wind farms must 
Alternative siting procedures will be 
examined and presented to the Legislature. 
To expedite the siting process for wind farms, a rapid site certifi-
cation process and a generic Environmental Impact Report (EIR) will be 
developed. The first wind farm proposed for site certification wil l 
be a useful test case for evaluating this generic EIR. 
Lastly, the staff will develop for consideration by the Legislature 
and by the PUC a number of recommendations for incentives to encourage 
utilities to purchase wind turbines. Financial incentives could have 
a major impact on utilities' decisions to move more aggressively to 
develop wind farms. 
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C. SYNTHETIC FUELS ELEMENT 
Purpose: 
The purpose of the Fuels Element is to promote the use of biomass and 
synthetic fuels for energy production. California produces an immense 
amount of agricultural and forestry wastes or residues--almost 90 
million dry tons annually, which represents the energy equivalent of 
one-fifth of the state's 1978 energy consumption. About one-quarter 
of these wastes can be made available for energy production at a cost 
competitive with conventional fuels. These residues can be converted 
to a variety of useful forms of energy (such as low-Btu gas, methane, 
sulfur-free char, and oils) or can be combusted directly to produce 
steam and electricity. See Figure 7 for possible energy conversion 
routes and products from biomass. 
Senate Bill 771 (Alquist) appropriated $10 million over five years to 
the Energy Commission to: 
o Provide funds to encourage the development and demonstration of 
biomass residue conversion. 
o Implement a program to demonstrate residue conversion tech-
nologies at appropriate locations throughout the state. 
o Select 20 or more projects ••• for the establishment of facilities 
for the conversion of residue into energy or synthetic fuels (PRC 
25633). 
Legislative Mandates: 
The Synthetic Fuels Element responds to a specific legislative 
mandate which directs the Commission "to carry out technical assess-
ment studies of all forms of energy and energy-related problems ••• 
including ... fuel cells, the use of hydrogen as an energy form," ... "and 
the use of agricultural products, municipal wastes and organic refuse 
as an energy source ..... (PRC Section 25602). 
In addition, the State Agricultural and Forestry Residue Utili-
zation Act of 1979 (Senate Bill 771) and the Mills-Alquist-Beddeh 
Act (Senate Bill 620) have provided substantial funding to the Fuels 
Element projects which focus on the technology demonstration of 
residue conversion and the use of alternative motor vehicle fuels. 
SB 771 further mandates that the Commission "identify those state and 
federal financial incentives which can best accelerate and maximize 
the development of demonstrated bioconversion technologies." (PRC 
25635) 
SB 620 provides $10 million to investigate the practica l i t y and 
cost-effectiveness of al t ernative motor vehicle fuel. A port i on of 
these funds are tentatively des i gnated for use by the Commi ssion 
to: 
o Demonstrate commercial produc ion of pure ethanol at selected 
sites in California. 
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o Conduct fleet tests of vehicles fueled 100 percent with alcohol 
fuels--both ethanol and methanol (GC 97405). 
Current Activities in 79/80: 
The Commission's activities in the development of synthetic fuels are 
coordinated with other state agencies such as the Department o f 
Forestry, the Solid Waste Management Board, the Air Resources Board 
and the Department of Water Resources. The Commission chairs a Wood 
Energy Committee made up of several state agencies and utilities to 
establish areas of responsibility to deal with such wood waste 
problems as air pollution and to help industries find ways to use 
their wood waste for energy. 
There are a number of constraints to an increased use of biomass in 
California: 
o Information about the specific locations and costs of these 
wastes and residues is not readily available. 
o Industrial firms are not familiar with biomass conversion 
equipment and the dramatic improvements in the economics (2 to 5 
year return on investments) of these systems over the past 
several years. 
o Potential manufacturers of biomass conversion equipment, such as 
gasifiers, face an uncertain market. 
o There is no established market for the suppliers and users 
of biomass fuels. 
The Commission's Fuels Element is organized into three project 
activities which address the above constraints: 
0 
0 
0 
The Resource Assessment Project which identifies the location of 
existing residues and potential supplies of biomass through 
energy farming and estimates the costs to transport and convert 
the biomass to fuel. 
The Technology Demonstration Project which develops and demon-
strates biomass conversion technologies. Converting biomass 
to fuel generally involves relatively small-scale commercial 
technologies. This enables the Fuels Element, with a relatively 
modest budget, to readily influence industries across the state 
through Commission support of many demonstrations and permanent 
commercial installations. 
The Market Creation Project which provides industries and 
utilities with information obtained from the Resource Assessment 
and Technology Demonstration projects and investigates and 
proposes incentives to increase the use of biomass. 
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Subelement 
The current and proposed budgets for the Synthetic Fuels Element of 
the Development Program is shown in Table 6. 
Table 6 
CURRENT AND PROPOSED BUDGETS 
FOR THE SYNTHETIC FUELS ELEMENT 
FY 1979-80 
py CONTRACT $ py 
FY 1980-81 
CONTRACT $ 
Resou:-ce 
Assessment 2.0 140K 2.0 410K 
Technology 
Demonstration* 
Market Creation 
SB 771* Technology 
Demonstration 
TOTAL 
5.5 
3.0 
10.5 
10.5 
210K 
50K 
400K 
117K 
517K 
11.5 lOOK 
3.0 150K 
16.5 660K 
250K 
16.5 910K 
*In addition to contract funds indicated, approximately $14,000K are available 
in FY 80/81 under SB 771 and SB 620 for biomass and coal development programs 
(biomass, $10,000K; coal, $4,000K). 
Planned Activities for FY 80/81: 
The strongest emphasis of the Synthetic Fuels Element in FY 80/81 will 
be the demonstration of biomass conversion technologies. This is 
largely due to the mandates in SB 771 and SB 620 and the larger 
amount of funding these bills provide. During the next five years, 
the Commission will support 20 or more demonstrations of direct 
combustion, gasification and anerobic digestion technologies* through 
SB 971 and 2 to 5 demonstrations of commercial scale fermentation 
projects through SB 620. 
*Dfiect Combustion is the burning of matter to produce steam or electricity. 
Anaerobic Digestion is the biochemical decomposition of organic matter into 
simpler products in an oxygen-free atmosphere. The final product is methane 
gas. 
Pyrolysis is the chemical decomposition brought about by the action of heat in 
the absence of oxygen. 
Gasification is a type of pyrolysis involving the conversion of matter to a 
gaseous state in a hydrogen, oxygen, or air-fed atmosphere. 
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In add i tion to the three project activities described above, the staff ~ 
is monitoring several fuel alternatives that may be important in the 
longer run, including: 
o Fuel cells. 
o Methanol produced from coal or natural gas in remote locations 
such as Alaska to meet the state's transportation needs. 
o Energy farms in California's desert regions. 
o Hydrogen. 
PROJECT DESCRIPTIONS 
1. Resource Assessment: 
Purpose: 
The purpose of this project is to determine the quantity and loca-
tion of currently available and potential biomass and to determine 
the collection and transportation costs for its use as an energy 
source. Biomass is organic material such as trees, plants, manure, 
and various forestry and agricultural wastes, which can be converted 
to gas or liquid fuel. 
Fuels which can be produced from biomass, such as low-Btu gas and 
methane gas, are lower in sulfur and nitrous oxides than other 
conventional fossil fuels. In addition, converting residues to 
energy reduces the negative environmental effects of current waste 
disposal practices such as open-field burning and land filling. 
California has a huge biomass resource, both in terms of existing 
wastes and in terms of potential energy crops. Estimates conducted 
by Commission staff indicate that there are approximately 90,000,000 
dry tons of biomass available in California annually. On the 
average, a ton of dry biomass is equal to the energy equivalent of 
two to three barrels of oil. 
The specific objectives of the Resource Assessment project are: 
o To define the quantity, location, and cost to purchase and 
transport existing agricultural and forestry residues. 
o To identify the best sites and associated costs for growing new 
sources of biomass for energy--" energy farms." 
Current Activities in FY 79/80: 
The Commission has been working to determine the quantities, loca-
tion, and costs to purchase and transport wood waste in Northern 
California. This information is being used to produce a data base 
which can be used by specific firms or utilities interested i n 
obtaining wood residue for boiler fuel. The data will also help 
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wood firms formulate plans to use their wood residue and will be of 
particular help to wood brokers who act as wholesalers or middlemen 
between companies with wood residue and companies interested in 
purchasing it. The Commission will use this information to select 
future wood residue demonstration projects and to educate both 
industry and wood brokers about the economic potential of using wood 
r~sidue for fuel. 
The Commission has been studying agricultural wastes and chapparal 
vegetation in California to determine the most promising sources of 
biomass energy. The staff is contracting for site-specific studies 
of these sources, with the goal of completing 20 assessments by July 
1981. The information gathered from these studies will be used by 
industry to determine the economics and reliability of using 
biomass residue for energy. The Commission will make this data 
available to wood brokers and industry groups to create a market for 
agricultural wastes as fuel. 
The staff has also prepared a study of energy farming in desert 
regions and marginal croplands of California. The study evaluates 
the energy potential of a number of different plants, under varying 
groundwater conditions, and concludes that actual testing of these 
plants under natural conditions in the desert (i.e., uncultivated, 
unirrigated, and unfertilized) is necessary before a determination 
can be made of their potential as an energy crop. 
Planned Activities for FY 80/81: 
The emphasis in FY 80/81 will be on gathering more detailed infor-
mation on the potential for biomass energy by completing site 
specific studies rather than the generic resource assessments 
that have been done in the past. The information from this 
project will be used by the Commission to site demonstration 
projects and by industry and the utilities to plan demonstration and 
commercialization projects. 
Site-Specific Resource Assessment. In order to expand the use of 
biomass beyond the forestry and agricultural industries, to indus-
tries and utilities which do not produce their own wastes, the 
Commission will prepare a munber of site-specific resource assess-
ments. These studies will identify the quantities, locations, and 
cost to produce and transport biomass residues. While selecting 
sites for these studies, the staff will identify firms which have 
expressed an interest in using biomass but do not have specific 
knowledge of the availability of biomass for their use. 
Kern County Oil Fields. There are large reserves of heavy crude oil 
in Kern County which require the injection of steam into the wells 
to pump oil to the surface. Currently, a large portion of the heavy 
crude oil recovered is used Lo produce this steam. The Commission 
and the California Department of Forestry will conduct a joint study 
to determine the cost of collecting timber harvesting residues 
(slash) for use in producing steam for injection. The objective of 
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this activity is to directly replace a high quality energy source 
(oil) with biomass energy to recover heavy crude oils. 
Energy Farms. This activity will continue the analysis of marginal 
croplands from previous years and will involve advanced planning for 
the development of new program areas, including: 
o A breeding program for plant species which show potential as 
energy farm crops. 
o The establishment of test plots on marginal and/or nonmarginal 
croplands. 
o An analysis of crops with a high starch or sugar content for 
use as a feedstock in alcohol production. The Energy Farms 
Program will concentrate on examining the energy potential of 
lands that are either marginal or unsuitable for commercial 
crop production. 
Anticipated Products in FY 80/81: 
The products expected as a result of these activities include: 
o The completion of 20 or more site-specific resource assessment 
studies for industries and utilities which do not generate 
residues. 
o Cost estimates on the use of timber harvesting residues in the 
Kern County oil fields. 
o Development of an energy farm program. 
Long-Term Plans: 
The emphasis of the Resource Assessment Project will shift over 
time, from the identification of agricultural and forestry residues 
to the development of energy farms. As the Synthetic Fuels Element 
is successful in identifying and committing residues to energy 
recovery projects, the available supply will rapidly decrease. In 
order to continue the pattern of biomass use, it will be necessary 
to supplement the available residues w1 th additional volumes of 
biomass produced on energy farms. 
2. Technology Demonstration Project 
Purpose: 
This project builds upon the information obtained in the Resource 
Assessment Project about the location, quantity, and price of 
various biomass resources. Once a biomass resource is identified, 
the staff develops projects to demonstrate technologies to convert 
the biomass to energy. The emphasis on technical demonstrations 
has increased greatly with the passage of SB 771 and SB 620. 
Specifically, the project is intended to: 
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o Evaluate the technical and economic feasibility of biomass 
technologies, such as direc t combustion, anaerobic digestion, 
pyrolysis, gasification, and fermentation. 
o Co-fund with industry demonstrations of biomass systems to 
establish the reliability and economics of biomass technology 
to industrial firms. Several industrial firms have already 
installed biomass conversion systems as a result of past 
Commission demonstrations. 
Current Activities in FY 79/80: 
During FY 79/80, the Commission has co-funded a demonstration at 
Wickes Lumber Corporation in Tulare County to fire a boiler with 
wood residues to produce S.O megawatts of cogeneration capacity. 
The project is developing new techniques to collect, transport, and 
process forest slash. 
The Commission also has contracted with Boswell Cotton and Norman-
Pitt, Incorporated for a demonstration of an incinerator which burns 
cotton gin trash. The heat produced from the incinerator is used to 
dry the cotton. This is the first commercial system to use cotton 
gin trash for energy production. Previously, the incineration 
of cotton gin trash has posed a major operating problem due to 
"slagging" (melted sand and dirt). The improved incineration heat 
recovery system has solved the problem and has replaced the consump-
tion of 140,000 gallons of propane used to dry cotton with cotton 
gin trash. 
California has an estimated 30 to SO cotton gins large enough to use 
this technology to dry their cotton. This would result ~n a savings 
of 10,000,000 gallons of fuel oil per year or 1.S x 10 cu. ft. of 
natural gas. 
Among other project activities is a contract with Tri-Valley 
Growers, who have co-fired a boiler with various agricultural 
residues. This project, which is an extension of an earlier Tri-
Valley Project which burned peach pits and fuel oil, further 
developed the technology to use agricultural residue to produce 
process steam. Where the earlier project had difficulty meeting air 
emission standards, this project has modified the pollution control 
equipment to achieve air quality certification while burning larger 
amounts of biomass. It is also establishing a facility to test 
other agricultural residues, such as tree trimmings and prune pits, 
and will demonstrate the use of advanced pollution control equip-
ment. Additionally, important data about the cost to collect and 
transport agricultural field residues is being provided. 
Fleet Test for Alcohol Fuels. A fleet of SO automobiles will be 
modified and tested using pure alcohol fuels; half of the fleet 
will use ethanol, the other half will use methanol. The cars 
will be modified by increasing the compression ratio, installing 
turbochargers, and changing the carburetor system. The cars will 
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be tested for performance, emissions, as well as material and fuel 
compatibility. From this information a comparison can be made of 
ethanol and methanol as transportation fuels. Funds for this 
demonstration fleet will be provided through the Senate Bill 620 
appropriation. 
State Agricultural and Forestry Residue Utilization Act (SAFRUA). 
OVer a 5-year period with $10 million appropriated from this legis-
lation, the Commission will co-fund 20 or more biomass conversion 
projects in cooperation with the agricultural and forestry indus-
tries, public utilities, and investor-owned utilities. For FY 
80/81, $5 million is available to co-fund between 5 and 10 demon-
strations. The program will demonstrate three conversion technol-
·ogies: direct combustion, gasification and anaerobic digestion. 
Although commercially available, the use of these technologies is 
currently limited. The demonstrations will be at different sites 
using various feedstocks which will broaden the exposure and utility 
of these technologies. 
Projects will be selected based upon the following criteria: 
o Feasibility of the particular process. 
o Availability of markets. 
o Project economics. 
o Local employment. 
o Environmental quality. 
o Conformance with local land use plans. 
Funds dispersed by the Commission will be repaid when the project is 
judged to be successful. If the project is not successful, the 
equipment will be recovered. In either case, the recovered funds will 
be used again on other projects. 
Fermentation Demonstration. Upon receiving funds to be dispersed to 
the Commission by the Business and Transportation Agency, two to 
five demonstrations will be co-funded with industry to show the 
commercial production of ethanol from agricultural residues. The 
program will be similar to the State Agricultural and Forestry 
Residue Utilization Act (SAFRUA) program in that the funds will 
be repaid as the project proves successful. 
Anticipated Products in FY 80/81 
The anticipated products from these project activities include: 
o An expanded fleet testing program and an evaluation of ethanol 
and methanol as transportation fuels. 
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o The selection and implementation of contracts for 7-10 biomass 
demonstration projects. 
o The identification and co-funding of at least one commercial 
fermentation demonstration project by the Commission during the 
first year of the program . 
Long-Term Plans : 
The activities of this project will focus primarily on the five-year 
demonstration programs of Senate Bill 771. As the existing tech-
nologies are proven to be feasible, private industry will be en-
couraged to invest in full-scale commercial development of these 
technologies. On a more limited scale, new technological developments 
will be monitored and included in the demonstrations as appropriate. 
For example, hybrid biomass/ solar/ geothermal demonstrations may be 
undertaken in the future. 
3. Market Creation: 
Purpose: 
The purpose of this project is to create a market for biomass and 
synthetic fuels, which will encourage the acceptance and use of the 
resource. Currently, there is underinvestment in the technologies 
using biomass fuels. Among the reasons for this underinvestment are 
the lack of familiarity with conversion technologies, inadequate 
resource information, industry resistance to change, and the histor-
ically attractive price of fossil fuels. 
Past work in the Fuels Element has focused on identifying agri-
cultural and forestry residues in the state and evaluating and 
demonstrating technologies to convert the residues to energy. In 
this project, industry groups are encouraged through direct con-
tacts, workshops, tours of demonstration projects, presentations at 
conferences, and publications to use their residues to produce 
energy. The Commission staff assists industries which produce wood 
and agricultural residues to formulate plans to use their residues 
to produce energy, and to resolve specific industry problems, such 
as obtaining financing for wood and agricultural residue conversion 
projects and finding buyers for such residues. 
The focus on the project remains information dissemination; however, 
the emphasis has changed from gathering generic information on 
biomass to compiling information on site-specific programs and 
demonstration projects. 
Current Activities in FY 79/80: 
The Commission's current biomass demonstration projects are being 
promoted in technical and trade journals, press releases, and through 
seminars and tours for industry groups. Over 500 people have toured 
the Commission's three gasifier demonstrations. Several seminars are 
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being held for members of the forestry and agricultural industries, 
utilities, and state agencies to disseminate information concerning 
the Commission's demonstration projects. 
This project is also identifying candidates for future demonstration 
projects by mailing requests for proposals to members of the forestry 
and agricultural industries. A contract is currently being let to 
determine financial incentives which will encourage the wood and 
agricultural industries to use their residues for producing biomass 
energy. Results of this contract study are expected by May 1980. 
Incentives to be examined will include low-rate bonds, accelerated 
depreciation of biomass equipment, and tax incentives for industry. 
Planned Activities for FY 80/81: 
The following activities are planned: 
Financial Incentive Study. The investigation of federal and state 
financial incentives which can best accelerate and maximize the 
development of demonstrated bioconversion technologies will be 
completed during the 1980/81 fiscal year. The results of this 
investigation will be used by staff, and a report will be forwarded 
to the Legislature (as required under SB 771) with recommendations 
for action. 
Legislative Initiatives. In conjunction with the legislative report 
regarding federal and state financial incentives, a comprehensive 
report will be submitted to the Legislature outlining potential 
legislative remedies (other than financial incentives) that can also 
accelerate and maximize the development of biomass conversion 
technologies. 
Information Dissemination. The dissemination of information regard-
ing the successful demonstrations of conversion technologies is an 
integral component for the commercial acceptance of biomass fuels 
and conversion technologies. Information outlining the success 
of the commercial demonstrations will be publicized by sponsoring 
seminars and workshops and through press releases and journal 
articles. 
Assistance in Securing Financial Assistance. As part of an ongoing 
service, the Fuels Office will continue to assist industries secure 
adequate financing from available sources. Typically, the staff 
identifies sources of financing previously unknown to the interested 
industry, such as leverage lease plans, grants, .legislatively 
allocated loans and funding by the California Pollution Control 
Finance Authority. 
Interagency Committees. The Commission will continue to coordinate 
the state's efforts regarding the development of wood as an energy 
source through the Wood Energy Committee. Similar efforts will be 
undertaken to promote agricultural residues in the coming fiscal 
year. 
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Anticipated Products in FY 80/81: 
The anticipated end products of these project activities include: 
o An investigation of financial incentives for using 
fuels. 
biomass 
o An analysis of and recommendations on additional incentives and 
legislative proposals to promote the use of biomass fuels. 
o Press releases, seminars, and other publications describing 
successful biomass demonstrations. 
o Technical assistance to potential biomass users and producers 
in identifying and securing currently available forms of 
financing. 
Long-Term Plans: 
The effectiveness of the commercial biomass conversion demonstration 
program is best ensured by making all relevant and useful infor-
mation about successful commercial biomass conversion available to 
the agricultural and forestry industries in a timely manner. The 
industries have voiced a need to see successful biomass conversion 
demonstrated in a commercial setting before they make the investment 
decision to utilize residues to meet their energy needs. To accom-
plish this, a seminar at the site of each successful conversion 
demonstration will be held to dessiminate technical and economic 
information to interested parties. It is anticipated that approx-
imately two to three similar "spinoff" projects should result from 
each successful biomass demonstration project in the period beyond 
1981. 
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IJ. GEOTHERMAL ELEMENT 
Purpose: 
The major goal of the Commission's Geothermal Element is to accelerate 
the development of geothermal steam, hot water and direct heat re-
sources in California. Geothermal energy represents a significant and 
timely alternative to the use of fossil fuels and other scarce natural 
resources for generating electricity and providing heat in California. 
Approximately 60 percent of the nation's geothermal hot water re-
sources are located in California. Many of the decisions that 
affect geothermal development are site-specific in nature. Unfor-
tunately, the federal government is too far removed from site-related 
problems to be adequately responsive to local needs, while local 
governments often lack the funding and expertise to provide the 
necessary services to encourage this indigenous alternative energy 
source. Private industries and utilities are hesitant to undertake 
major geothermal projects because of the regulatory uncertainty and 
possible technical and economic risks involved. As a result of this 
situation, the State of California must play the pivotal role in the 
development of geothermal energy. 
In recognition of both geothermal energy's substantial po-tential in 
California and its ability to contribute to the energy supply picture 
in the near term, the state is providing technical and financial 
assistance to local governments in the early planning stages of 
geothermal development. This assistance is important in light of the 
curtailment of county revenues resulting from the passage of Proposi-
tions 13 and 4. When sufficient tax revenues are provided from the 
operation of geothermal power plants and other applications, the state 
role in providing local assistance will diminish. 
Legislative Mandates: 
The Geothermal Element was established in response to the legislative 
mandate for a Commission program of research and development which 
would lead to the "expansion and accelerated development of ••• geo-
thermal resources" [PRC 25601 (c)]. In addition to the general 
mandate, the Element meets three specific legislative requirements: 
o "Assessment of the energy sources available to the state includ-
ing ••• geothermal energy resources ••• " [PRC 25309 (g)]. 
o "The Commission shall continuously carry out studies, research 
projects, data collection, and other activities required to meet 
the needs of the state, including geothermal energy resources ••• " 
(PRC 25401). 
o "Employ a range of measurements to reduce wasteful, uneconomical, 
and unnecessary uses of energy, thereby reducing the rate of 
growth of energy consumption, prudently conserve energy re-
sources, and assure statewide environmental, public safety, and 
land use goals." (PRC 25007). 
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The activities of the Geothermal Element are also intended to imple-
ment Commission policy which establishes geothermal energy as a 
"preferred alternative energy source." 
Organization of the Geothermal Element: 
The Commission's R&D geothermal activities are organized into four 
projects: 
o The Geysers--a four-county region in Northern California (Napa, 
Mendocino, Lake and Sonoma Counties) with commercially productive 
geothermal resources. An important aspect of the Commission's 
role in this area has been to provide technical and financial 
support to GRIPS (Geothermal Resources Impact Projection Study), 
which is a joint powers agency of the four counties comprising 
The Geysers. Another aspect is the Commission's role in minimiz-
ing legal, institutional, technical, environmental and economic 
barriers to geothermal development. GRIPS is a principal mech-
anism for removing such barriers at The Geysers through a coord-
inated state and local effort. 
o The Imperial Valley of Southern California--will be the primary 
location for new geothermal development in the 1980s. The 
Commission provided technical and financial support to develop 
the Geothermal Element of Imperial County's General Plan, to 
determine suitable transmission line corridors, to analyze the 
issue of water availability for power plant cooling, and to 
collect environmental information to be used in geothermal 
permitting. 
o Direct Heat--seeks to encourage industries which currently use 
either fossil fuels or electricity to use geothermal heat 
directly for processes which could be adapted to use geothermal 
energy. This project will identify the potential markets 
for direct heat applications, recommend reforms of geothermal 
drilling regulations for direct heat uses, and perform feasi-
bility studies of possible demonstration projects. 
o Policy, Planning and Intergovernmental Coordination--which 
maintains liaison with other governmental agencies involved in 
geothermal development. The Commission proposes, monitors, and 
responds to evolving federal, state and legislation, policies and 
regulations that may affect geothermal development in California. 
The Commission also assists local governments in their planning 
activities in anticipation of future geothermal development . 
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TABLE 7 
CURRENT AND PROPOSED BUDGETS 
FOR THE GEOTHERMAL ELEMENT 
FY 79/80 FY 80/81 
Element py CONTRACT $ py CONTRACT $ 
The Geysers 1.5 lOOK 2 240K 
Imperial Valley 1.5 125K 3.5 200K 
Direct Heat 3.5 140K 2.5 180K 
Intergovern-
mental Coord-
ination* 2.0 
Local government 
Assistance* 1.0 130K 
Policy, Planning 
& Intergovern-
mental Coordi-
nation 1.75 
TOTAL 9. 5 495K 9.75 620K 
*These two activities have been consolidated for FY 80/81 into Policy, Plann-
ing, and Intergovernmental Coordination. 
PROJECT DESCRIPTIONS 
1. The Geysers: 
Purpose: 
The purpose of this project is to facilitate the development 
of 2,700 megawatts or more of electric generating capacity in The 
Geysers-Calistoga Known Geothermal Resource Area (KGRA) with 
minimal adverse effects on the environment. This project is 
specifically designed to ensure that local and state permitting 
authorities have adequate data to make environmentally sound 
decisions concerning geothermal development. 
The Geysers dry steam field is a commercially proven geothermal 
resource currently generating 663 megawatts of electricity. In 
addition, over 600 megawatts are proposed by PG&E, the California 
Department of Water Resources, and the Northern California Power 
Agency. These proposed power plants are currently in various 
stages of the Commission 1 s Notice of Intention/ Application for 
Certification review process. 
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Supply forecasts submitted by California utilities in 1978 
project as much as 2,450 megawatts of geothermal energy on line 
at The Geysers by 1988, assuming the presence of an adequate 
energy resource arid no substantial delays in the permitting 
process. Current estimates of the amount of electricity that the 
dry steam resource potential can support at The Geysers range 
between 1,600 and 3,500 megawatts. In addition, estimates of the 
extensive hot water geothermal resource in The Geysers-Calistoga 
KGRA indicate a possible yield of over 2,000 megawatts of 
electric generating capacity. This estimate does not include the 
energy to be displaced by using direct heat applications instead 
of electricity and fossil fuel for low temperature uses of 
geothermal energy. The first power plant to use hot water 
resources at The Geysers is not expected to be in operation 
before 1988. 
Current Activities in FY 79/80: 
The Geysers project concentrates on resolving a number of 
environmental issues that had to be addressed before the re-
sources of The Geysers area could be fully developed. Current 
· R&D activities are aimed at solving the hydrogen sulfide abate-
ment problem, eliminating regulatory delays due to inadequate 
environmental information, and demonstrating the economic and 
technical feasibility of using hot water resources at The 
Geysers. 
Monitoring Air Pollution Control Technology. In the area of air 
pollution control, the staff is working with the geothermal 
industry, the utilities, and other government agencies to develop 
a comprehensive air monitoring program (CAMP) for The Geysers. 
This program will provide site specific data on hydrogen sulfide 
(H2S) emissions, compliance with standards, and a determination 
of the level of pollution control needed in areas not yet de-
veloped. The staff is also monitoring technologies to abate 
H2s emissions to determine if Commission financial or techQical 
support will accelerate development. Special attention is being 
given to promote additional research and development for pre-
power plant H2S abatement. 
Support of GRIPS Acti.vities. The Commission has been instru-
mental in the creation of a joint powers agency--the GRIPS 
Commission (Geothermal Research Information and Planning Ser-
vices) composed of representatives of the four counties in this 
region. The GRIPS Commission is developing and maihtaining a 
regional data base to enable local and state decisionmakers to 
act in a timely manner on geothermal projects. 
This year, GRIPS and the Commission are focusing on compiling 
accessible and specific regional air quality information to 
provide a model of how a comprehensive environmental data bank 
could work. Information necessary for regulatory cases before 
the Commission will be collected, stored, and disseminated. If 
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the system is acceptable, it will be used by GRIPS to formulate a 
Master Environmental Assessment of The Geysers area, which will 
result in additional streamlining and facilitation of regulatory 
decisions for The Geysers area. 
Assessment Institutional Barriers. As an ongoing activity in FY 
79/80, the staff monitors the policies, permit conditions and 
performance standards of federal, state and local regulatory 
agencies to determine their effect on geothermal development. 
Through written testimony and staff intervention in legislative 
hearings and regulatory proceedings, the staff has made recom-
mendations to eliminate potential impediments to Geysers geo-
thermal development while assuring protection of the environment. 
Planned Activities For FY 80/81: 
Identification of "Best Available Control Technology" BACT. In 
December 1977, the five-member Commission formed a two-member 
Geothermal Policy Committee to conduct hearings for the purpose 
of formulating a Commission geothermal policy and regulations for 
the siting of geothermal power plants. In FY 80/81, the Commis-
sion staff will initiate and organize public hearings for the 
Commission's Geothermal Policy Committee to issue a report 
identifying BACT (Best Available Control Technology) to abate 
H2s emissions. In addition, a schedule to achieve existing and potential state H2S emission standards will be formulated which 
the local Air Pollution Control District officials may use to 
determine acceptability when reviewing applications for permits 
to construct and operate exploratory, development and power plant 
projects. 
Hot Water Resource Assessment. The staff will use contract funds 
to evaluate the feasibility of various methods to develop hot 
water resources at The Geysers-Calistoga KGRA by 1986. From this 
new activity, initiated in FY 80/81, a determination of the 
technical and economic benefits will be made and a plan of action 
to stimulate local, state, and industry support will be recom-
mended. 
Support of GRIPS activities. The staff will use contract funds 
to expand the data base that is being developed by GRIPS to 
include the hot water resource so that development will not be 
delayed due to lack of regional environmental data. The data 
base will provide environmental and technological information 
concerning geothermal energy development by providing information 
to regulators on the benefits and impacts of development. 
Assessing Institutional Barriers. Staff will continue to iden-
tify, review and comment on local, state, and federal policies, 
permit conditions, performance standards, and regulatory acti-
vities which might inhibit geothermal development. Staff will 
make recommendations to eliminate institutional barriers, 
while preserving the quality of the environment. They will 
56 
346A:25 R3 1/31/80 md 
continue to provide information to the public, decision makers, 
and potential users of geothermal energy on the possible benefits 
and consequences of increased geothermal development. 
Anticipated Products in FY 80/81: 
Major staff products that can be expected to be completed in FY 
80/81 include: 
o A report from the Geothermal Policy Committee that identi-
fies BACT for H2S and proposes a schedule to achieve 
existing and proposed emission standards for use by air 
pollution control districts to determine the permittability 
of exploration, development, and power plant proposals. 
o Feasibility report and action plan prepared under contract 
for the Commission for hot water development at The Geysers 
KGRA. 
o Initiation of a data base to enable local and state agencies 
to make regulatory decisions for the development of the hot 
water resource. 
Long-Term P 1 ans : 
In the period beyond 1981, demonstration projects may be neces-
sary to prove the economic feasibility of utilizing the hot water 
resource to generate power in The Geysers-~alistoga KGRA, includ-
ing a test of environmentally acceptable methods to dispose of 
spent geothermal brines. Another possible demonstration project 
would be a hybrid wood waste/hot water geothermal power plant 
with cascading direct heat uses. The feasibility of injecting 
spent geothermal brines to recharge the dry steam reservoir would 
also need to be demonstrated. 
2. Imperial Valley: 
Purpose: 
The purpose of this project is to accelerate the use of geo-
thermal energy in the Imperial Valley to generate electricity and 
for direct use in space heating and cooling and in industrial and 
agricultural processing. The Commission estimates that the 
Imperial Valley could produce a total of 1,400 megawatts by 1990 
from the four known major geothermal sites (Heber, East Mesa; 
Niland, and Brawley), with a long-term potential of over 6,000 MW 
from these sites alone. The United States Geological Survey 
estimates the undiscovered component of the geothermal system of 
the Salton Sea Trough to be twice the identified amount, so this 
estimate could rise substantially over the long term. 
Unlike the dry steam resource in The Geysers area which can be 
used directly to generate electricity, the Imperial Valley's 
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geothermal resource is hot water which must be converted to 
steam by "flashing" or which is used to "flash" a secondary 
working fluid to steam. The major objective of this project 
is to prove that electricity generation from this hot water 
resource is both economically and technologically feas i ble. 
Development of this extensive resource must be planned and 
managed to maximize long-term energy production and, at the same 
time, to protect the agricultural resources of the Valley. 
The project concentrates on commercializing these geothermal 
resources by reducing economic and technical risk to a level 
acceptable to private industry. This requires that the Commis-
sion act as a coordinator, :egislative and agency ombudsman, and 
as a guide for R&D efforts directed toward overcoming specific 
barriers to Imperial Valley geothermal development. 
Current Activities in FY 79/80: 
The Commission has been active in promoting development of the 
Imperial Valley geothermal resources by working with both in-
dus try and local governments. In the past, the Commission has 
provided technical assistance to Imperial County planners for the 
preparation of a Geothermal Element for Imperial County's General 
Plan. 
Current activities involve continual support of San Diego Gas and 
Electric Company's proposed Heber demonstration project, partici-
pation in Imperial County's transmission corridor planning study, 
a joint cooling water data collection effort with the Department 
of Water Resources, and the funding of a binary cycle turbine 
design test. 
Support of the Heber Binary Cycle Demonstration Project. Early 
work in the Commission's project focused on fostering the 
development of a 50 MW binary-cycle demonstration plant at 
Heber. The purpose of the Heber project was to demonstrate the 
economical and technical feasibility of using a promising but 
untried technology for generating power from a typical moderate-
temperature reservoir in Imperial Valley. 
The Commission is continuing to investigate ways to demonstrate 
the technical and economic feasibility of the binary-cycle 
process, working with industry through the Electric Power Re-
search Institute. Recently, DOE has shown a renewal of interest 
in the binary process, prompting submittal by SDG&E in late 
November 1979 of a new proposal for the Heber demonstration. To 
support SDG&E's submittal to DOE, the Commission is currently 
participating in an industry consortium which is actively seeking 
federal funding for the proposed 50 MW binary cycle demonstration 
at Heber. 
Imperial County Transmission Corridor Planning Study. The 
Commission, with co-funding from DOE, let a contract with 
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Imperial County to perform an assessment of potential electric 
transmission line corridor routes to connect the Imperial 
Valley's four major geothermal anomalies and to export the 
power. The study, completed in August 1979, has lead to the 
preparation of a transmission corridor element which Imperial 
County will consider for adoption in its General Plan. The 
contract also covers an assessment of the critical environ-
mental issues associated with SOO MW of geothermal development at 
each of the four anomalies. In FY 79/80 the staff is continuing 
its efforts to resolve routing transmission lines through 
Southern California as needed for Imperial Valley geothermal 
development. The staff is coordinating these efforts with 
Imperial County, the California Public Utilities, and the Bureau 
of Land Management to initiate similar studies in adjacent 
counties. 
Cooling Water Data Collection. The Commission has an agreement 
with the California Department of Water Resources (DWR) to 
acquire water flow and water quality data of agricultural drain 
water on which to base designs for cooling water collection 
systems. Comprehensive plans for collection and water treatment 
are essential for orderly and efficient development of the 
geothermal resources that will be compatible with the agri-
cultural base of the Imperial Valley's economy. 
Removing Regulatory Delays due to Inadequate Environmental Data. 
Also underway is preparation of a contract for the composition of 
a Master Environmental Impact Report (MEIR) for the Niland 
geothermal anomaly, to be jointly funded by industry and Imperial 
County. This report will provide much of the environmental data 
needed for future regulatory and permitting decisions on geo-
thermal projects. Earlier, the Commission supported a county 
proposal that an EIR about to be prepared for SO megawatt power 
plant at Heber include consideration of the impacts of up to SOO 
MW of electrical generation. As a result of Commission efforts, 
the initial industry proposal for an EIR based on development of 
only SO MW was expanded to a Master EIR covering SOO MW. 
Binary Cycle Turbine R&D. The Commission is considering co-
funding a project with the Electric Power Research Institute 
(EPRI) to test the design and performance of a hydrocarbon 
turbine wheel to provide a broader data base from which to select 
a binary turbine for the Heber demonstration. These tests would 
be conducted in 1980. 
Planned Activities for FY 80/81: 
Support of the Heber Binary Cycle Demonstration Plant. Commis-
sion staff will continue to participate in the Heber binary cycle 
demonstration consortium, with emphasis on coordinating the 
various institutional reviews to ensure that the project is not 
delayed by regulatory requirements. Staff will work with project 
participants to obtain DOE financial support to build and operate 
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the proposed 50 MW plant. In the event that federal funding for 
the project is not obtained, the staff will continue to support 
industry in the binary cycle component testing begun in FY 
79/80. 
Imperial Valley Transmission Corridor Planning. In FY ~0/~1, the 
staff will continue its efforts to ensure that adequate transmis-
sion line corridors and interconnections are identified fo r 
future Imperial Valley geothermal development. Utilizing exper-
ience gained from Imperial County's transmission corridor study 
and general plan element, the staff will assist adjacent coun-
ties, such as San Bernardino and Riverside Counties, in preparing 
similar plans. 
Cooling Water Data Collection. The staff will complete the study 
of drainage water for power plant cooling which was begun in FY 
78/79 under an interagency agreement with DWR. If water quality 
data suggests that the use of drainage water poses a potential 
environmental hazard, the staff will initiate appropriate studies 
to determine the proper mitigation measures. 
Removing Regulatory Delays Due to Inadequate Environmental Data. 
Commission staff will continue to expedite permitting and licens-
ing decisions for geothermal activities by acting as a focal 
point for initiating and coordinating local/state/federal review 
and other regulatory requirements. The Commission will continue 
to work to develop county policies and permit conditions to 
ensure that appropriate technologies and environmental mitigation 
measures are used. 
Monitoring R&D Efforts. In FY 80/81, staff will monitor federal 
and private R&D efforts and make recommendations to resolve 
technical problems associated with hot water plants. 
In particular, the staff will propose R&D projects to EPRI, the 
individual utilities, and to the federal DOE that address 
specific problems that may restrict or delay Imperial Valley 
geothermal development. The staff will also encourage the 
development of suitable test data for designing and manufacturing 
geothermal drilling and electrical generation technologies suited 
to the Imperial Valley's unique features. 
In addition, the staff will use data being developed by the 
Lawrence .Berkeley Laboratory and the United States Geological 
Survey to determine subsurface and surface monitoring require-
ments and technologies for the Imperial Valley. 
Anticipated Products in FY 80/81: 
o By 1984, operation of a commercial-size binary cycle power 
plant. 
o County policy and permit conditions requiring state-of-the-
art technology for monitoring and mitigating subsidence. 
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o Information to enable industry to know whether and under 
what conditions it can utilize drainage water for power 
plant cooling and injection and to design necessary treat-
ment facilities. 
o Federal and private R&D efforts that meet California's 
needs. 
0 Streamlined 
reviews to 
activities. 
Long-Term Plans: 
and coordinated regulatory and environmen-tal 
expedite the approval process for geothermal 
As the Imperial Valley geothermal resource is developed, Commis-
sion focus will shift away from risk reduction to commercializa-
tion. This will involve: (1) refining development plans; (2) 
comparing power plant performance for different energy conversion 
cycles to optimize the energy extracted from the resource; (3) 
legislative and institutional ombudsmanship; (4) updating of R&D 
objectives to keep pace with development; (5) evaluating environ-
mental data and ensuring prompt mitigation action, where neces-
sary; and (6) encouraging, through public education, the use of 
low temperature primary or secondary working fluids in appro-
priate residential, commercial and industrial applications to 
reduce electricity demand. 
3. Direct Heat Applications. 
Purpose: 
The purpose of this project is to promote and accelerate the 
direct use of geothermal energy. Geothermal fluids can be used 
as a substitute for electricity, natural gas, or oil when used 
for such purposes as heating greenhouses, heating space and water 
in commercial and residential buildings, and providing process 
heat for industrial and agricultural uses. 
Many of California 1 s geothermal resources are not sufficiently 
hot to economically generate electricity; however, they are 
suitable for direct heat uses. In fact, the potential for 
"nonelectric uses" of geothermal energy in California may even-
tually prove greater than the potential for electricity 
generation. 
Because many of California's lower temperature geothermal 
resources are in remote, sparsely populated areas, one of the 
project's tasks is to identify businesses and industries which 
plan to expand or which are willing to relocate near geothermal 
resources. The Commission's approach to this program has been 
to: 
o Identify resource areas. 
o Estimate the potential displacement of conventional energy 
sources as a result of using geothermal energy for direct 
applications. 
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o Identify potential users and match potential users with 
resource locations. 
o Support local government efforts to use direct applications 
for geothermal energy. 
o Provide funding and technical support for projects to 
demonstrate areas where technological and economic charac-
teristics of direct heat applications are not proven. 
o Identify and undertake other actions to encourage greater 
direct use of geothermal resources. 
Current Activities in FY 79/80: 
Current R&D activities seek to commercialize the direct use of 
geothermal resources in the commercial agricultural and indus-
trial sectors by identifying potential markets for direct heat, 
developing marketing plans, identifying potential demonstration 
projects, resolving institutional barriers, and developing an 
outreach program designed to stimulate near-term use. 
Direct Heat Market Survey. In the past, the Commission staff and 
contractors for the direct heat program have developed an over-
view of the statewide potential for direct uses of geothermal 
energy and performed a detailed market survey of commercial and 
industrial users. The overview, co-funded by DOE, mapped out 
promising resource areas in the state and identified six major 
industrial process heat uses: food processing, lumber mills, 
paper and pulp manufacturers, chemical and allied products, 
petroleum and coal products, and rubber and miscellaneous plas-
tics. These six industries consume the major portion of the 
process heat used in California. 
The detailed market survey identified firms in the vicinity of 
KGRA's which would consider relocating their operation to take 
advantage of geothermal resources. California's major industries 
and commercial energy users were surveyed to identify specific 
users, to quantify expected fuel replacement, and to identify 
particularly significant uses in each sector. The results of the 
market survey are expected by January 1980. 
Market Sector Implementation Plans. A vigorous outreach and 
technical assistance program is being initiated to disseminate 
this information to geothermal developers, potential industrial 
users, and financial institutions. Implementation guides are 
being prepared for various market sectors based on knowledge 
gained from the feasibility analyses and demonstration projects 
underway by DOE and on work identifying potential direct heat 
users and the barriers to their use of geothermal energy. 
Technical assistance is being offered to project sponsors to 
achieve commercialization of direct heat applications. Imple-
mentation guides are being prepared under contract with busi-
nesses and industries identified in the market survey as likely 
candidates to employ direct uses of geothermal energy. 
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Low Temperature Regulations. The Energy Commission, State Lands 
Commission (SLC), and Division of Oil and Gas (DOG) are inves-
tigating whether the DOG regulations for geothermal well drilling 
can be improved to encourage direct heat development. Based on 
the recommendations from a SLC study on the regulation of drill-
ing in other western states, the Commission is preparing a 
proposal for a state regulatory program which incorporates the 
needed changes in the regulations and any additional regulatory 
incentives. 
Federal Liaison. As a continuing effort, the Energy Commission 
staff analyzes federal geothermal direct heat ·research, develop-
ment, demonstration and commercialization activities and prior-
ities . This effort includes providing support, analysis, and 
critical review of DOE's direct heat program in order to transfer 
knowledge gained from federal geothermal activities into positive 
actions to accelerate direct heat development in California. 
Resource Assessment. The Commission has and will continue to 
advise state and federal agencies to focus their low temperature 
resource assessment activities on areas where potential users 
have been identified and near-term use of direct heat is likely. 
Planned Activities for FY 80/81: 
Market Sector Implementation Plans. Implementation guides 
prepared in the previous year will be disseminated to potential 
users and technical assistance will be provided for new direct 
heat projects. Additional businesses and industries will be 
identified as targets to use direct application of geothermal 
energy. Cooperative arrangements between the Commission and 
these new prospective consumers will be undertaken to eliminate 
barriers to the utilization of direct heat uses of geothermal 
energy. 
Low Temperature Drilling Regulations. In FY 80/81, the staff 
will continue to develop and implement favorable regulations in 
an effort · to maximize the number of low temperature geothermal 
wells drilled in the state. The results of the study initiated 
in FY 79/80 will be evaluated and further staff recommendations 
will be made to improve the state regulatory climate for direct 
heat geothermal applications. Economic incentives will also be 
analyzed and implemented, where possible, in concert with the 
development of a sound state regulatory program. 
Resource Assessment. By identifying and influencing current 
state and federal resource assessment and exploration activities, 
the staff will ensure that funds are spent in areas with the 
greatest potential for near-term direct heat applications. 
Through more precise characterization of geothermal resources and 
identification of specific sites, the staff will seek to influ-
ence private investors to utilize geothermal direct heat for 
space heating and cooling, agribusiness uses, and industrial 
process heat. 
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Public Information and Outreach. The staff will develop bro-
chures and manuals to educate the private and public sectors 
about direct heat applications. Technical assistance will be 
provided to ensure that interest in using direct heat is properly 
channeled and successfully translated into commercialization 
efforts. 
Anticipated Products in FY 80/81: 
o Legislative and/or administrative recommendations to revise 
regulations or provide incentives that expedite direct heat 
utilization. 
o Implementation guides and technical/institutional assistance 
to potential users of geothermal direct heat in the commer-
cial, agricultural and industrial sectors. 
o Identification of resource areas suitable for near-ternt 
direct heat uses in the private and public sectors. 
Long-Term Plans: 
The Commission has focused on the areas of high potential 
where sufficient interest and activity by potential users has 
already indicated that near-term use can be expected. By 
1981, additional interest should be generated through the out-
reach and commercialization program for other areas of the state 
with potential for direct heat. Beyond 1981, the staff will work 
with potential users in these underdeveloped areas who have been 
identified by earlier staff studies, to increase the general 
public's knowledge and awareness of the benefits of direct heat 
use. 
4. Policy, Planning and Intergovernmental Coordination. 
Purpose: 
The purpose of this project is to initiate and respond to policy, 
program, and legislative actions at federal, state, and private 
levels to expedite geothermal commercialization. The project 
coordinates the activities of the many agencies involved in the 
utilization of geothermal energy. The project also provides 
technical and financial assistance to local and county govern-
ments and air pollution control districts that are not part of 
The Geysers and Imperial Valley Known Geothermal Resource Areas 
(KGRA's). 
Federal and State Geothermal Policy Initiatives. The staff 
reviews and comments on all proposed regulations, policies and 
legislation of other governmental entities that would have d i rect 
impacts on geothermal development in California. The intent of 
such review is to assure that such initiatives would enhance the 
utilization of the state's geothermal resources. 
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In FY 79/80 the staff evaluated and submitted testimony and 
written comments on seven major pieces of federal legislation, 
including the Omnibus Geothermal Development Act of 1979 (S. 
1330), the Omnibus Geothermal Energy Commercialization Act of 
1979 (S. 1388) and the Energy Supply Act (S. 1308). In addition, 
the staff has been working with the Legislature and other govern-
mental agencies to draft state geothermal legislation, such as 
Assembly Bill 1905 (BOSCO). AB 1905 would appropriate Bureau of 
Land Management (BLM) revenues accrued from leasing of federal 
lands for geothermal development. 
Geothermal Coordinating Council. As part of its liaison func-
tion, the Commission has been an active participant in the 
Geothermal Coordinating Council, an interagency committee of 
federal, state and public representatives. This council serves 
as a forum for resolving institutional issues which may unneces-
sarily delay geothermal exploration and development. The council 
also exchanges information and provides recommendations for 
policy and program directions for federal geothermal programs. 
Local Government Assistance. The Commission provides technical 
and financial assistance to county governments with known or 
potential geothermal resources. This assistance is provided to 
counties located outside The Geysers and Imperial Valley, since 
assistance projects are already in place in those areas. During 
the remainder of FY 79/80, the Commission has available and will 
award $130,000 in federal and state contract funds for geothermal 
planning, policy development, technical assistance and resource 
development. 
Planned Activities for FY 80/81: 
Federal and State Geothermal Policy Initiatives. The staff will 
continue to monitor and evaluate federal, state and local legis-
lation, policies and regulations that may affect geothermal 
development. The staff will also work with other government 
agencies to draft legislation or regulations that would resolve 
barriers to geothermal development. Through staff testimony and 
written comments on federal and state geothermal initiatives, the 
staff will seek to influence federal and state policies. 
Geothermal Coordinating Council. Through continued participation 
on the GCC, the Commission will focus on resolving institutional 
issues and removing barriers to geothermal development on the 
state level. Moreover, the GCC provides a much needed mechanism 
to develop consolidated technical and pol i cy recommendations for 
federal geothermal programs, legislation and regulations. 
Anticipated Products in FY 80/81: 
o Staff testimony and written comments on federal and state 
regulations, policies and legislation. 
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0 Coordinated state agency responses 
plans, programs and policies that 
thermal development. 
to federal and state 
would accelerate geo-
o Coordinated state proposals for federal funding. 
Long- Term Plans: 
Efforts to resolve institutional barriers to geothermal develop-
ment through staff intervention and testimony in relevant regula-
tory and legislative hearings and through participation in the 
Geothermal Coordinating Coun~il are expected to continue over the 
long term. However, the technical and financial assistance to 
local government functions will be phased out in FY 80/81 with 
the expectation that funds will be available through AB 1905 or 
some other legislation to make federal leasing revenues available 
to counties with known or potential geothermal resources. In the 
absence of such funding to the counties by legislative appropria-
tion or other means, the Commission will seek an additional 
budgetary augmentation for a local government assistance activity 
for the period beyond 1981 • 
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E. SPECIAL PROJECTS ELEMENT 
Purpose: 
The Special Projects Element of the Development Program focuses on 
resolving institutional issues common to more than one type of 
alternative energy resource or technology. By integrating common 
themes and issues identified by the various elements within the 
Development Program, this element develops strategies to promote 
the commercialization of alternative energy resources in a coordinated 
manner. 
As part of this · effort, the element focuses on certain well-estab-
lished energy technologies and resources where obstacles to develop-
ment are primarily institutional and where the changing economies of 
energy present an opportunity for accelerated development. Cogenera-
tion and small hydroelectric projects involve technologies with long 
histories of use, · but which are now underutilized compared to their 
potential use. The viability of both technologies has been substan-
tially enhanced by the rapidly increasing cost of oil. With respect 
to these technologies, the element's activities are designed to 
resolve institutional barriers, to disseminate economic and technical 
information to developers, and demonstrate the feasibility of specific 
projects. This effort can then serve as a prototype for activities 
which will promote other emerging technologies. 
The activities of this element are organized into the following five 
projects: 
1. Hydroelectric development which concentrates on small hydro-
electric projects (under 25 megawatts) particularly · adding 
generating equipment to existing water facilities. 
2. Cogeneration which promotes expanded use of cogeneration, 
the joint production of electricity and process heat, in the 
commercial and industrial sectors. 
3. Electricity systems operations which works to increase efficiency 
in the Western United States electricity generating system 
through expanded interstate and intrastate system integration. 
4. Coordinating R&D and commercialization programs which monitors 
and seeks to influence the energy R&D and commercialization 
activities of utilities, the Department of Energy, and other 
outside groups and produces this annual report to the 
Legislature. 
5. State and federal energy policy initiatives which assures a 
coordinated approach to the Development Program's contributions 
to the Biennial Report and addresses general energy initiatives 
which encompass more than one office or element of the Develop-
ment Program. 
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Hydro 
Cogeneration 
See Table 8 for the current and proposed budgets for the Special 
Projects Element of the Development Program. 
TABLE 8 
CURRENT AND PROPOSED BUDGETS: 
FOR THE SPECIAL PROJECTS OFFICE 
FY 79/80 FY 80/81 
py CONTRACT $ py CONTRACT $ 
2.0 llOK 2.0 140K 
3.S 203K 3.0 230K 
Systems Operations 1.S SOK 2.S 130K 
R&D and Commercial-
ization 4.S SDK 2.S SDK 
State and Federal 
I nit ia ti ves l.S 81K 2.S SOK 
TOTAL 13.0 494K 12.S 600K 
PROJECT DESCRIPTIONS 
1. Hydroelectric Development: 
Purpose: 
The purpose of this project is to increase the use of small 
hydroelectric projects (less than 2S megawa·t ts) where they 
are economically advantageous and environmentally acceptable, 
particularly at existing dam, canal, or pipeline sites. This 
project involves a fairly mature technology that faces a number 
of institutional barriers, particularly institutional inertia and 
utility rates and policies. Because the value of surplus energy 
from these programs is related to the price of oil, small hydro-
electric projects are increasingly attractive to California. In 
view of this fact, the Commission's commercialization activities 
focus on assisting possible small hydroelectric projects by 
removing institutional barriers and by providing technical and 
financial assistance to potential small hydroelectric site owners 
and operators. 
Legislative Mandate: 
This project is responsive to the Commission's mandate to promote 
"increased energy use efficiencies of existing thermal electric 
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and hydroelectric power plants" [PRC 25601 (b)]; to contribute to 
the "expansion and accelerated development of alternative 
sources of energy," [PRC 2560l(c)] by substituting renewable 
hydroelectricity for fossil fuels, to "reduce the wasteful and 
inefficient uses of energy," [PRC 25602(f)]. 
Current Activities in FY 79/80: 
The Commission has a number of activities to encourage use of the 
state's hydroelectric resources. These activities are closely 
coordinated with the work of the Department of Water Resources 
(DWR) and the California Public Utilities Commission (CPUC). DWR 
is investigating the electricity potential of hydroelectric 
development for the State Water Project, especially the larger 
and more attractive projects. The Commission and the CPUC have 
focused their efforts on resolving institutional problems, 
such as the need for more favorable utility rates and purchased 
power prices. Also, the Commission's activities emphasize the 
potential contribution of the smaller sized hydroelectric pro-
jects since less is currently known about the feasibility of such 
projects. 
Current activities of the Commission to promote small hydro 
development can be summarized as follows: 
o Small hydroelectric feasibility studies. The Commission 
co-funded engineering feasibility studies for five to 
seven potential small hydroelectric sites in FY 78/79 and FY 
79/80. The Commission's share of the funding was $46,500. 
The results of the FY 78/79 contract studies will be 
available in early 1980 and will provide technical and 
economic information to potential small hydroelectric 
project owners and operators. These engineering design 
studies encompass a wide range of projects; it appears that 
all of these projects will be economically attractive, and 
could save California 50,000 barrels of oil. During the 
remainder of FY 79/80, the Commission expects to let an 
additional $100,000 in contracts to ·study five to ten more 
sites. 
o On-site preliminary feasibility assessments. To better 
use the results of these feasibility studies and materials 
from the federal government, such as the United States Army 
Corps of Engineers' feasibility assessment manual, the 
Commission is training its staff, and the staff of the 
Office of Appropriate Technology, to make on-site evalua-
tions of the feasibility of small hydroelectric projects. 
The Commission is also assisting Los Angeles and San Diego 
Counties to identify potent i al sites. 
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c. More favorable utility rates and purchased power prices. 
Through staff intervention in CPUC rate and resource plan 
cases, the Commission is encouraging California utilities to 
establish more equitable rates for small hydroelectric 
project electricity sales. The staff has evaluated the 
costs of conventional energy resources and has proposed that 
utilities pay these "avoided costs" for power from these 
small producers. Staff has developed the economic arguments 
for these proposals, and will present its position in 
testimony before the CPUC in January 1980. The Commission 
has also funded a staff person at the CPUC to work in this 
area. The CPUC is expected to rule on rates and prices for 
small hydro power in early 1980. Staff will continue 
to make recommendations to the CPUC regarding improved 
purchased power prices and wheeling provisions for small 
hydro projects and other dispersed energy sources. 
o Other efforts to accelerate small hydroelectric development. 
In addition to staff intervention in CPUC proceedings, the 
staff is also participating in relevant regulations and 
proceedings of the Federal Energy Regulatory Commission 
(FERC). For example, the staff recommended that FERC 
endorse a proposal for purchased power pricing as the 
"avoided cost" based upon "marginal cost pricing" in imple-
menting the provisions of the Public Utility Regulatory 
Policies Act ( PURPA). FERC is expected to adopt some of 
the staff's recommendations, establishing lower rates for 
backup power and increased prices for purchase of excess 
power from small power producers during the remainder of FY 
79/80. 
o Federal efforts to promote small hydroelectric development. 
Both the Federal Department of Energy (DOE) and the Federal 
Energy Regulatory Commission (FERC) have been active in 
promoting small hydroelectric development over the past 
year. As part of the Public Utility Regulatory Policies Act 
of 1978 (PURPA), the DOE has initiated a S!Uall hydro 
loan program which provides up to 90 percent of the costs 
of performing feasibility studies and of obtaining the 
necessary regulation approvals for small hydro projects. 
FERC is the federal agency with regulatory jurisdiction 
over the majority of small hydro projects. FERC recently 
simplified the licensing requirements for small hydro 
projects at existing dams with capacities less than 15 
MW and larger than 1.5 MW. 
In the current year, the Special Projects Element has 
closely monitored federal small hydro program activities and 
made recommendations for program changes that would benefit 
California small hydro development. Specifically, the 
staff commented on numerous federal legislative proposals, 
the DOE small hydro loan program, and the FERC licensing 
process. In the area of federal legislation, the staff 
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suggested amendments to two federal bills (H.R 1688 and HR 
3526) that would appropriate federal funds to construct 
small hydroelectric facilities at federally-owned dams. The 
staff also supported S. 1420 which authorized federal 
construction of seven proposed small hydro projects in 
California and S. 932 which would revise the definition of 
small hydro projects in PURPA which determines which pro-
jects qualify for federal funding. The original definition 
does not fully allow for the nature of opportunities in the 
California water system and the revised definition is more 
broadly applicable to projects in this state 
In addition, the staff recommended that the DOE amend 
its regulations for the federal small hydro loan program. 
The DOE regulations, as currently drafted, could exclude a 
number of proposed California projects from obtaining 
federal funds. In addition, based upon the staff experience 
with the engineering feasibility studies, the application 
requirements were too cumbersome. 
Lastly, staff has reviewed a number of EIRs/EISs which have 
come before state and federal agencies, in order to promote 
development of environmentally responsible hydroelectric 
projects. 
Planned Activities for FY 80/81: 
Uuring FY 80/81, this project will continue to assist smaller 
sized hydroelectric developments with special emphasis on 
projects which generate less than 25 megawatts of electrical 
capacity at existing dams, canals, or pipelines. Further atten-
tion will be given to those projects which are greater than 20 
meters in total elevation change (i.e., "high head, low flow" 
projects) since a major Bureau of Reclamation program is concen-
trating its efforts on small hydro projects sized less than 20 
meters (i.e., "low head, high flow" hydro projects). 
The activities currently planned for FY 80/81, as reflected in 
the proposed FY 80/81 budget, are summarized below: 
o Small hydroelectric feasibility studies. Approximately 
$140,000 in contract funds will be available in FY 80/81 to 
investigate the technical and economic feasibility of some 
eight to fifteen potential small hydro sites. Both small 
projects and high head projects will be emphasized. The 
results of these studies plus material obtained from the 
federal government will be disseminated through a series of 
public workshops to local water districts, engineering 
firms, utilities, and other governmental agencies. 
o On-site preliminary feasibility assessments. Using the 
training received in FY 79/80 based on the recent United 
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States Corps of Engineers manual of feasibility assessment, 
the staff will provide on-site evaluations of technical and 
economic feasibility for small hydro projects. Typically, 
the staff expects these sites to be smaller in power 
potential (and therefore smaller in net benefits) making the 
economic risk for a water or irrigation district much higher 
in contracting for engineering help to evaluate them. 
Commission staff analysis will reduce the risk to local 
water agencies by providing preliminary analysis which 
will determine if a project is feasible. Final design 
engineering would not be included in the evaluations. 
o More favorable utility purchased power and wheeling 
policies. Through staff intervention in CPUC rate and 
supply cases, the Commission plans to build on CPUC adopted 
policies of FY 79/80 to further encourage California 
utilities to purchase small hydro projects and provide 
cost-based wheeling rates. Staff will publish revised tates 
and prices, and make them available during its workshops. 
The staff also expects to participate in relevant FERC 
regulation development proceedings. 
o Other efforts to accelerate small hydro development. 
The small hydro project staff will continue to work with the 
other members of the Special Prbjects Element, in providing 
legislative support to facilitate the wheeling of power from 
dispersed generation sources, to speed the licensing of 
small hydro projects, and to provide dry-year revenue bond 
guarantees. If a dry year occurs in the first few years of 
operation, a small hydroelectric facility may have to 
default on its payments. Accordingly, it can be difficult 
to acquire financing for projects, even if they have a 
favorable cost/benefit ratio otherwise. 
o Federal efforts to promote small hydro develop~ent. 
In FY 80/81, the staff will continue to monitor federal 
efforts to accelerate small hydro development in California 
by commenting on relevant federal legislation, regulations, 
policies and programs. The staff will focus on further 
recommendations to streamline the FERC licensing process and 
to simplify the DOE loan application procedures for small 
hydro projects. In particular, the staff will seek legis-
lative amendments that set regulatory time limits for 
federal small hydro permits. In addition, the staff is 
pursuing a Memorandum of Understanding with the DOE (Region 
9) to assist the federal government in reviewing small hydro 
loan applications in California. The staff will lend their 
technical expertise and familiarity with California's 
particular small hydro resources to the federal review 
process. 
Anticipated Products in FY 80/81: 
The Commission will receive the results of the feasibility 
studies let in FY 79/80. These will be summarized and analyzed 
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and will be used in 2 to 4 workshops with local water districts, 
engineering firms, utilities, and other governmental agencies. 
The staff will also provide 5 to 10 on-site preliminary feasi-
bility assessments to water and irrigation districts. In 
addition, the staff will provide written comments on approxi-
mately 15 Environmental Impact Reports for small hydro projects 
to promote environmentally acceptable small hydro development. 
Finally, some form of improved wheeling arrangements between 
small hydro producers and California utilities are an expected 
outcome of this year's activities. 
Long-Term Plans: 
Beyond FY 80/81, the staff will continue to provide on-site 
preliminary feasibility assessments of small hydro projects. 
Along with these assessments, the staff will assist in the 
development of one or more of the newer innovative technologies 
which promise to lower the economic limits of low-head hydro. 
2. Cogeneration: 
Purpose: 
The purpose of this project is to promote the use of cogenera-
tion by industrial firms, commercial establishments, municipal 
and investor-owned utilities, and public institutions (such 
as schools, hospitals, military bases). Cogeneration is the 
joint production of electricity and useful heat. California's 
cogeneration resource is large--between 2,000 and 8,000 
megawatts. 
Legislative Mandate: 
Since the first Biennial Report, the Energy Commission has 
stressed the importance of cogeneration as a source of energy in 
California. The Warren-Alquist Act mandates that the Commission 
conduct technical assessments of: 
o Total energy concepts (cogeneration being the prime example) 
[PRC 25602(b)]. 
o Measures to reduce wasteful and inefficient uses of energy 
[PRC 25602(f)]. 
o Utilization of waste heat [PRC 25602(k)]. 
Current Activities in FY 79/80: 
The Commission's efforts to promote cogeneration have consisted 
of: 
0 Resource and technology assessment--identifies 
potential and specific project proposals and 
current status of cogeneration technology. 
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o Assistance to potential cogenerators--offers regulatory and 
technical assistance to participants in specific projects. 
o Reducing institutional barriers--improves the climate for 
cogeneration in the area of electricity rates, air quality 
regulations, facility siting procedures, federal fuel use 
regulations and tax incentives. 
Hesource and Technology Assessment. Early staff studies con-
firmed the fact that California's cogeneration potential is 
large and that it is economical for industries (such as the 
petroleum, paper, chemical, and food processing industries) and 
institutions which produce or use large quantities of process 
steam or electricity. 
Later studies dealt with specific industries in greater detail, 
for example, the food processing industry, lumber mills, and 
heavy oil fields that employ steam injection to enhance produc-
tion. In addition to these studies, other studies were funded by 
the Commission to evaluate the potential for cogeneration in 
industry and public institutions in specific geographic areas 
such as the San Francisco Bay Area and Southern California. 
Building upon this work to identify cogeneration potential in 
California, the project monitors the status of cogeneration 
proposals throughout the state. Investor-owned utilities are 
required to file quarterly reports with the Public Utilities 
Commission regarding existing and proposed cogeneration projects 
within their service areas. The Energy Commission supplements 
these reports by monitoring cogeneration developments, such as 
cogeneration within the service areas of municipal utilities not 
covered in reports to the PUC. 
This continuous monitoring of cogeneration proposals and projects 
in the state is important for several reasons. It contributes to 
the Commission's Electricity Forecasting and Planning Report 
(EFPR) and Biennial Report by identifying the potential energy 
impact cogeneration projects. It also contributes to a con-
tinuing Commission survey of types of cogeneration equipment and 
applications currently available. An exchange of information 
with equipment vendo~s and engineering consultants enables staff 
to learn of developments in cogeneration equipment and systems, 
and to inform vendors and consultants of existing and proposed 
regulations. Such exchanges also inform staff of problems 
concerning the use of cogeneration, such as financing and 
regulatory difficulties. The contacts contribute to the ability 
of the Commission to serve as a clearinghouse for cogeneration 
information in the state and to assist specific projects. 
Assistance to Potential Cogenerators. Based on these monitoring 
activities, firms and public institutions interested in cogen-
eration are contacted and offered regulatory and technical 
information. Information available includes the following 
areas: 
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o Availability of markets for excess power (such as municipal 
utility districts) and of favorable electric rates. 
o Interpretation of regulatory processes (including availa-
bility of exemptions) and assistance in meeting regulatory 
requirements in an expeditious manner. 
o Specific contact persons that can provide needed informa-
tion. Included are government agencies, equipment vendors 
and consultant firms, and firms with experience in dealing 
with similar problems. 
o Information about possible sources of financial assistance 
such as the California Pollution Control Finance Authority, 
the California Appropriate Energy Technology Small Grants 
Program, the proposed Energy Development Authority, or the 
Schools and Hospitals Program. 
In the current fiscal year, FY 79/80, the Commission is cofunding 
12 site specific studies to determine the feasibility of in-
stalling cogeneration systems at industrial and government 
facilities. The Commission is also cofunding a feasibility study 
with the University of California to identify cogeneration 
opportunities at the various campuses of the U.C. system. 
Reducing Institutional Barriers. As a result of monitoring 
activities and work with individual firms and institutions, the 
staff has determined that the identification and removal of 
institutional barriers to cogeneration will continue to be a 
major portion of the staff's work. The primary institutional 
barriers relate to electricity rates, air quality regulations, 
siting procedures, fuel use regulations, and tax incentives. 
Traditional electricity rates and policies (such as rates that 
decrease as power purchases increase) have tended to discourage 
industries from cogeneration. Furthermore, utilities have 
usually viewed industry-owned cogeneration primarily as a loss of 
profitable large base load customers. They have discouraged the 
concept by charging very high rates for stand-by power (back-up 
power provided by the utility in case of failure of industry-
generated power, and paying very low prices for excess industry-
generated power (purchase power). In addition, utilities 
commonly refuse to transmit, or "wheel," excess cogenerated power 
to any party who may wish to buy it from the generating firm. 
Commission efforts to improve electricity rates for small power 
producers are discussed in the section of the report dealing with 
small hydroelectric projects. Air quality constraints have 
historically been a significant barrier to the development of 
cogeneration. Many of California's potential cogeneration 
projects are in industrial regions of the state which now exceed 
ambient air quality standards. The Commission has and will 
continue to present written comments and testimony to the Air 
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Resources Board (ARB) and to local air pollution control dis-
tricts urging consideration of the high fuel efficiencies of 
cogeneration in the development and implementation of air quality 
plans and regulations. At the suggestion of the Commission, 
special considerations have been included in the ARB's model rule 
to control emissions of sulphur oxides from oil field steam 
generators in the San Joaquin Valley and in the ARB's model new 
source review rule. 
In the current fiscal year, FY 79/80, the Commission has been 
instrumental in the passage of Assembly Bill 524 (Calvo) which 
directs the Air Resources Board to amend the State Implementa-
tion Plan to secure emission offsets for cogeneration projects 
constructed before 1987 if such offsets are needed to achieve or 
preserve air quality standards. 
Siting procedures have been improved to allow for more rapid 
development of cogeneration. Until recently, cogeneration 
projects within the Energy Commission's jurisdiction (over 50 MW) 
were subject to a three-year siting procedure. The Commission 
supported successful passage in 1978 of SB 1805 (Holmdahl) which 
shortened the process to one year for cogeneration proposals of 
up to 300 MW. 
Another constraint to cogeneration development is the lack of 
economic incentives which could be provided by appropriate tax 
benefits. The Commission staff monitors federal legislation 
and attempts to ensure that cogeneration receives the same 
consideration as other alternative energy sources. As part of 
the Crude Oil Windfall Profits Tax Act of 1979, Congress is 
considering amendments to the Energy Tax Act to allow changes in 
the business investment credit section. The Energy Commission 
has been working with the California congressional delegation to 
incorporate changes which would provide financial incentives such 
as tax credits and accelerated depreciation for cogeneration 
facilities. 
Planned Activities for FY 80/81: 
Resource and Technology Assessment. The coming year will see the 
establishment of computer tracking systems by the investor-owned 
utilities which will enable them to methodically approach the 
task of evaluating the merits of specific projects. In addition, 
the tracking systems will assist in the development of inven-
tories by the Air Resources Board for implementing Assembly Bill 
524. The Energy Commission staff will continue to coordinate 
the establishment of these tracking systems and ensure that 
uniformity is maintained among the various utilities. 
Realizing the restrictions put upon the continued use of oil 
and gas, the Commission intends to explore the possibility of 
developing or adapting technologies which will utilize alterna-
tive fuels and operate in a cogeneration mode. These tech-
nologies include fluidized bed combustion and gasification. 
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To date, the emphasis of the project has been on cogeneration 
development in the investor-owned utilities. This has been both 
because CPUC has significant influence over util i ties' operations 
and programs such as cogeneration, and because the investor-
owned utilities serve such a large proportion of California's 
industrial base. The Commission is now beginning to focus its 
attention on the cogeneration potential within the service area 
of the state's municipal utilities. The intent is to apply the 
experience gained with cogeneration programs in the investor-
owned utilities in establishing programs within the municipals' 
districts. The municipals may thus develop alternatives to 
purchase of electricity from other utilities. 
The Commission will also assist the municipal utilities by 
studying the possibilities for development by the municipals of 
cogeneration projects either in other utility districts, or out 
of state, and having the power wheeled into the municipal's 
service area. 
Assistance to Potential Cogenerators. The staff expect to assist 
over SO cogeneration projects with marketing, regulatory, and air 
pollution problems in the course of FY 80/81. In addition to 
this work, the Commission will cofund 10 feasibility studies for 
cogeneration projects which employ innovative technical or 
institutional arrangements or penetrate new market sectors. The 
results of the feasibility studies and information regarding the 
economic and institutional aspects of cogeneration will be 
disseminated through a series of workshops. Industry, trade 
groups, utilities, equipment manufacturers and suppliers are 
expected to attend. The workshops will present current informa-
tion on utility pricing policies for cogenerated electricity, air 
quality regulations, state and federal legislation impacting 
cogeneration, and case studies of specific cogeneration projects. 
Reducing Institutional Barriers. In the coming fiscal year the 
staff will continue its efforts to reduce the various institu-
tional barriers to expanded use of cogeneration in California. 
The work will include a coordinated approach with the staff of 
the small-hydroelectric staff, to promote favorable rates from 
the utilities for small producers of electricity. 
The staff will continue its work with the ARB in its efforts to 
address the issue of air quality constraints. It is anticipated 
that the Commission will play an important role in assisting the 
ARB in implementing the provisions of Assembly Bill S24. 
In FY 80/81, the Commission will implement the improved siting 
procedures envisioned in SB !80S. Staff will assist in the 
development of siting regulations specifically for cogeneration 
projects which are between SO and 300 megawatts in scale. 
These regulations will take into account the differences between 
large central station power plants, and dispersed cogeneration 
power production. In addition, proposed regulations will be 
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sensitive to the differences between the information expected 
from a utility, where a cogeneration project is part of a system 
of energy production, and information which can be expected from 
a nonutility applicant. 
Fuel use regulations are a significant factor in cogeneration 
development in California. With the issuance of interim regula-
tions implementing the Powerplant (sic) and Industrial Fuel Use 
Act of 1978 (PIFUA) during FY 1978-79, the Commission staff 
recognized that the expanded use of cogeneration would be 
severely crippled unless the regulations were amended. The 
Commission will continue to seek amendments to reduce the infor-
mation requirements placed on a potential cogenerator in seeking 
a PIFUA exemption • 
. Lastly, the staff will continue to monitor federal legislation 
which will affect the tax benefits available to cogenerators. 
Staff will work with the congressional delegation and provide 
support and testimony as required to promote this resource. 
Anticipated Products in FY 80/81: 
Resource and Technology Assessment. SCE and PG&E have completed 
surveys soliciting customer interest in cogeneration. Commission 
staff members are assisting in the development of tracking 
systems to effectively monitor the status of projects through the 
development stage. 
Assistance to Potential Cogenerators. The results of five 
feasibility studies cofunded by the Commission will be available 
in December 1979. The results of an additional six studies will 
be available in mid-1980 with the results of the University 
of California study. The results of these studies, together with 
other information regarding institutional and technical aspects 
of cogeneration, will be disseminated through workshops beginning 
in early 1980 and continuing into FY 80/81. 
Siting Procedures. The Commission supported AB 524 (Calvo) which 
directs the Air Resources Board to inventory cogeneration pro-
jects expected to be in operation by 1987 and amend the State 
Implementation Plan t-:o provide for the necessary mitigation of 
the air quality impacts of the projects. Energy Commission staff 
will assist the ARB in developing the cogeneration inventory. 
Long-Term Plans: 
The long-term plans for the cogeneration project envision a 
reduction of the state's cogeneration effort as the barriers to 
cogeneration development are removed. This should occur in FY 
1981-82 as a result of revisions in air quality regulations, the 
effects of economic incentives, just prices paid for cogenerated 
power, the elimination or reduction of fuel use restrictions, and 
the demonstration of the viability of the technologies and 
economic benefits of cogeneration. 
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3. Electricity System Operations 
Purpose: 
The efficiency of the California state electricity supply system 
can be increased through expanded exchange of energy and capa-
city, both within the state and between California and the 
neighboring states. For this reason, this project is working to 
promote expanded power pooling and joint electricity system 
planning and operations in California, and to increase transmis-
sion capacity coming into the state. 
This project is an outgrowth of work in the hydroelectric project 
in previous years, to increase deliveries to California of 
surplus Pacific Northwest hydroelectric power available in 
average or better water years. Electrical energy sold to Cali-
fornia utilities by the Bonneville Power Administration (BPA), 
the federal wholesale power marketing agency in the Pacific 
Northwest, represents on the average almost 7 percent of Cali-
fornia 1 s annual electricity use. Availability of energy from 
this region depends upon economic rates, and the existence of 
adequate transmission capacity to deliver surplus energy and 
peaking capacity to California. 
Legislative Mandates: 
This project is responsive to the Commission's mandate to 
promote "increased energy use efficiencies of existing thermal 
electric and hydroelectric power plants," PRC 2560l(b); to 
contribute to the "expansion and accelerated development of 
alternative sources of energy," PRC 25601 (c); by substituting 
renewable hydroelectricity for fossil fuels, to "reduce the 
wasteful and inefficient uses of energy," PRC 25602(f), and in 
particular to study "improved methods of power transmission to 
permit interelectric power," PRC 25602(e). 
Current Activities in FY 79/80: 
The Commission had previously funded a preliminary feasibility 
study of three proposed new transmission lines from the Pacific 
Northwest to California by the firm of R.W. Beck, a leading 
Northwest Consulting firm. The final report, completed July 
1979, suggested that, based on existing data on Northwest 
power availability, benefits of increased power deliveries and 
exchanges would support additional transmission construction. In 
particular, R.W. Beck found that both regions would benefit from 
this enhanced intertie capacity. These conclusions were dis-
cussed with the state's utilities in a series of meetings. 
The project is continuing its efforts to communicate the Com-
mission's findings and recommendations to the Northwest and the 
federal government as documented by this study. At present, 
Southern California Edison and the Southern California municipal 
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utilities are considering the upgrading of the existing DC line, 
and the BPA has appropriated $190,000 for engineering studies of 
it. In addition, Pacific Gas and Electric is studying the 
feasibility of a third 500 kV AC line in Northern California 
and will receive a report next spring. According to PG&E, the 
line's potential feasibility is enhanced by BPA's construction of 
a 500 kV line from Idaho and Montana across Southern Oregon which 
would connect with PG&E's proposed line. Finally, WAPA official~ 
have indicated their interest in constructing an additional DC 
line from Celilo, Oregon, to Mead, Nevada. 
The Commission staff is studying the impacts of the current and 
proposed rates for power from the Northwest. It has analyzed the 
patterns of power production in average and adverse hydro years 
throughout the West to form the basis for a Commission position 
in congressional hearings and intervention in FERC rate cases. 
In this connection, staff has submitted comments on federal power 
marketing agency rate proceedings and on proposed BPA rate 
changes. Staff contributions include: 
o Constructive Alternatives to the BPA' s Proposed Rate 
Increase, by the staff of the CEC, November 29, 1978. 
o Testimony of Richard L. Maullin, Chairman of the Energy 
Commission, before a hearing of the Committee on Energy and 
Natural Resources, United States Senate on the Pacific 
Northwest Power Planning and Conservation Act, May 1979. 
o Analysis of Expansion of the Pacific Northwest-Southwest 
Intertie System, R.W. Beck and Associates, July 1979. 
o Comments of the staff of the CEC in the matter of Proposed 
BPA 1979 Wholesale Rate Increase, August 15, 1979. 
o Comments of the staff of the California Energy Commission to 
the Department of Energy in the matter of Proposed Power and 
Transmission Rate Adjustment Procedures, August 31, 1979. 
Staff will also manage several technical support contracts 
dealing with the energy and environmental impacts of proposed 
interconnections between the Pacific Northwest and California for 
FERC hearings and congressional proceedings on legislation to 
reorganize the BPA. In particular, studies will focus on the 
impact upon energy sales to California of water release require-
ments for migrating salmon, and the impacts of proposed Northwest 
conservation programs on availability of power to California. 
The staff has met extensively with California utilities and is 
part of an integrated California intervention in FERC proceedings 
on BPA rates. 
Lastly, staff is beginning work on the issue of power avail-
ability from the Pacific Southwest, and the potential for 
oil and capacity savings from power pooling within California. 
81 
0 
0 
342A:27 R3 1/31/80 ks 
In this connection, staff will be providing testimony in the 
OII-43 case before the CPUC with respect to power pooling, and 
has participated in a FERC study of power pooling. 
Planned Activities for FY 80/81: 
In the coming fiscal year, the project will expand its current 
emphasis on the Pacific Northwest to include identifying elec-
tricity transmission bottlenecks between California and the 
Pacific Northwest and the inland Southwest. Work began this 
current year on the issue of power availability from the Pacific 
Southwest, which concerned the possibilities for power pooling 
within California will be .::ontinued and expanded. This work 
will be conducted in cooperation with the Commission's Systems 
Assessment Office. 
Staff also expects to let contracts to study of the benefits 
and technical obstacles to power pooling. The focus will be to 
identify and resolve economic disincentives and institutional 
barriers to power pooling through actions that can be taken by 
the Commission, the CPUC, and the federal government. The staff 
will provide support and testimony before the CPUC and in federal 
proceedings for measures which will lead to the elimination of 
these barriers, and for construction of new transmission projects 
as required. In this connection, CEC staff is supporting the 
budgeting for new line construction to make power pooling more 
attractive. 
Commission staff will also work with the Western Area Power 
Administration (WAPA) to promote the integration of the Calif-
ornia sector of this agency with the regional system. This 
will allow California, and the other western states, to take 
advantage of the hydrological diversity in the West, and make 
more power available to states experiencing a dry year. Com-
mission cooperation with WAPA is also designed to improve the 
availability of power to the agency through utilization of 
alternative energy sources, such as small hydroelectric cogenera-
tion, and geothermal projects and through conservation programs . 
This will provide more economic use of WAPA' s excess capacity, 
and improve the economics of alternative energy. The Commission 
will also support legislation to allow WAPA to construct power 
plants using renewable and other alternative energy resources. 
Anticipated Products in FY 80/81: 
This project will produce a series of reports which deal with 
the economic and institutional issues of expanded power pooling 
within California, and with transmission bottlenecks that 
exist between California and neighboring states. The staff 
will prepare testimony to present before the CPUC, FERC, and 
Congress about the economic issues, and institutional barriers to 
improved interstate and intrastate electricity transmission. 
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Long-Term Plans: 
The project will shift its focus from analytical work to demon-
strate the need for additional transmission between California 
and the Northwest and inland Southwest, toward promoting these 
lines. While it will continue to participate in congressional 
and rate proceedings, it will also coordinate with the utilities 
and provide regulatory assistance for transmission projects that 
will integrate California more fully with other western states. 
The project will also involve regulatory action to secure addi-
tional power pooling in California and will work closely with 
municipal utilities and the Western Area Power Administration to 
assist them in developing renewable resource and conservation 
programs and in integrating them into their existing generating 
systems. 
4. Coordinating Research and Development and Commercialization 
Programs: 
Purpose: 
The purpose of this project is to monitor the research, develop-
ment and commercialization programs of the Commission, the 
California utilities, the Electric Research Institute (EPRI), and 
others. The project is also responsible for coordinating the 
Commission's current and planned R&D and commercialization 
activities with those of other groups and for producing this 
annual report to the Legislature. 
Legislative Mandates: 
The Commission is required to submit a yearly report to the 
Governor, for inclusion in the state budget, on the Commission's 
proposed research and development and technical assessment 
projects for the coming year (PRC 25604). In addition, the 
project responds to the legislative mandate "for the collection, 
storage, retrieval, and dissemination of data and information on 
all forms of energy ••• research ••• including (that of) electric 
and gas utilities." [PRC 25216.S(d)] 
Current Activities in FY 79/80: 
Monitoring Utility R&D and Commercialization Programs. The 
project has been monitoring the research and development and 
commercialization activities of the state's utilities on a 
continual basis. Utilities R&D expenditures have been summarized 
by type of technology, and the utility planning process for R&D 
was studied. The staff reviewed the submittals of the utilities 
to the CPUC and evaluated the scope and direction of their R&D 
and commercialization activities. In this way, the project has 
assisted the management of the Commission to avoid duplication of 
work already being done in the private sector. 
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In the current year, the project has focused on establishing an 
improved system to monitor R&D by the utilities. A task force 
composed of members of the Commission and the CPUC has been 
established, which meets regularly with representatives of the 
utilities. As a result of these meetings, an expanded, more 
comprehensive common reporting format has been developed for 
annual submittals by the utilities on their proposed research and 
development programs. This project will then coordinate the 
analysis and evaluation of these submittals by the staff of the 
Commission and the CPUC. 
Comparing R&D Project Selection Methodologies. The Commission 
staff is also in contact wi th staff at major utility research 
organizations, such as the Electric Power Research Institute 
(EPRI), to study the process of project selection. Comparative 
studies are being conducted to elucidate the criteria and meth-
odologies used in selecting research and development projects and 
to assist the Commission in its own selection process. 
Coordinating the Annual Report to the Legislature. 
staff has also coordinated the preparation of the 
annual report to the Legislature on proposed R&D 
cialization activities. 
Planned Activities for FY 80/81: 
The project 
Commission's 
and commer-
Coordination and Monitoring of Utility Programs. The staff will 
meet on a continuing basis with the CPUC staff to ensure coord-
ination between the two agencies in monitoring the R&D and 
commercialization programs of the state's utilities. The Commis-
sion and CPUC staffs will analyze and evaluate these programs 
based on the utility annual submittals and make this analysis 
available to the CPUC through the joint Energy Commission-CPUC 
task force. It is anticipated that this work will contribute to 
the ability of both commissions to perform their functions in 
review of rate case issues and in the analysis of utility 
resource plans. 
Analysis of Federal R&D and Commercialization Programs. Staff 
will also analyze the R&D programs of the federal Department of 
Energy (DOE) which directly affect the types of research carried 
out by the utilities. Through analyses and critiques of the 
federal programs, the staff will seek to provide a basis for a 
Commission position to influence these policies and priorities so 
as to assist California utilities in meeting the state's energy 
needs. Specifically, the staff will coordinate the Development 
Program's comments on the DOE budget. 
Monitoring Federal and State Legislation. Staff will monitor new 
federal and state legislation which affects the research and 
development and commercialization programs of the state or 
utilities. The staff will develop and implement legislative 
proposals and other recommendations to achieve Commission 
priorities and policies on alternative energy resources. 
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Staff will use the Commission's R&D Advisory Committee, composed 
of representatives of industry, utilities, public interest groups 
and the general public, to provide an outside critique and 
perspective on the activities of the Development Program. The 
conclusions of the Committee will be useful in assessing the 
Commission's R&D and Commercialization activities work in rela-
tion to the work being conducted by other groups and in setting 
program priorities and allocating staff and budgetary resources. 
Preparing the Annual Report to the Legislature. Lastly, the 
staff will again be responsible for coordination, editing, and 
final preparation of this annual report to the Legislature. 
Anticipated Products in FY 80/81: 
A staff report evaluating the R&D programs of the state's 
utilities will be the major product of this project in FY 80/81. 
Ongoing staff products will involve: 
o Staff analysis of federal, state and other institutional 
research and development programs. 
o The annual report to the Legislature. 
o The preparation of legislative proposals and other recom-
mendations to achieve Commission priorities and policies on 
R&D and commetcializa tion of alternative energy resources. 
Long-Term Plans: 
This project will have continuing responsibility for coordina-
tion, editing and final preparation of the annual report to 
the Legislature on the Commission's research, development and 
commercialization programs. 
The project will continue to work with the state's utilities 
to monitor and collect data concerning their R&D programs. The 
evaluation of these data will require continuing coordination 
between the utilities and the relevant offices at the Commission. 
Such an evaluation will make a contribution to the Commission's 
ability to formulate policy and to avoid duplication of work. 
This evaluation will also contribute to a continuing effort to 
develop legislative proposals to promote an effective approach to 
the state's e nergy needs. · 
5. State and Federal Energy Policy Initiatives 
Purpose: 
This project provides the management and coordination of the 
Development Program's contributions to the Biennial Report and to 
reports which involve proposed initiatives common to more than 
one alternative energy technology. In addition, the project 
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monitors development and implementation of state and federal 
legislation and regulations regarding alternative energy tech-
nologies, particularly with regard to the impact upon the financ-
ing of these technologies. 
State and Federal Energy Policies Initiatives is a new project in 
the Development Program which is an extension of both the 
New Technology Coordination and the Economics and Planning 
projects of the previous year. Under the title "New Technology 
Coordination," the staff coordinated projects such as the 
Biennial Report with the Regulatory and Planning Program, 
reviewed and developed energy legislation and evaluated its 
effect on the Development Program. In Economics and Planning, 
staff evaluated the economics of new energy technologies and 
developed policy options to promote these technologies.* 
Legislative Mandates: 
This project is part of the Commission's activities to "promote 
research and development of appropriate methods to insure the 
widespread utilization of economically useful alternative 
energy systems." [PRC 2560l(c)] The analysis of financing 
approaches to alternative energy development is specifically 
tied to the mandate in PRC 25602( j) to assess "Implications of 
government subsidies and taxation and rate setting policies." 
The preparation of sections of the Biennial Report is intended 
"to provide the basis for state (energy) policy and actions ..... 
(PRC 25309) including "An indication of those technologies which 
merit continued consideration or support in the Commission's 
long-range assessment efforts and its research and development 
program." [PRC Section 25309(1)] 
Current Activities in FY 79/80: 
Staff Support for the Biennial Report. This year, the project 
staff coordinated the Development Program's contribution to the 
Biennial Report, the Commission's major planning document. The 
staff also provided support in other areas that involve the 
entire Development Program rather than areas specific to a single 
element. One general activity was development of a method for 
comparative evaluation of nontraditional energy options. The 
method and results will be used in program planning and energy 
supply planning. 
This project also managed the " Energy Initiatives" portion of the 
Biennial Report, Comparative Evaluation of Nontraditional Energy 
Resources, which presented an agenda for additional actions to 
promote new energy sources. General initiatives were prepared 
for areas such as financial assistance for alternate energy 
sources, electricity rates and wheeling provisions, state 
*See pages 77 and 82, Volume II of the 1979/80 Annual R&D Report to the 
Legislature. 
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government development and purchase of power from alternative 
energy sources, and influencing utility R&D programs. The 
initiatives are discussed in the staff Biennial Report supporting 
document, Toward an Alternative Energy Path for California: A 
Preliminary Action Agenda. 
Later this year, staff will participate in the Commission's third 
Common Forecasting Methodology (CFM) activities which will lay 
the groundwork for the treatment of alternative energy sources in 
the third Biennial Report. Staff will analyze utility data 
submittals and work to ensure that the staff energy demand 
forecasting methodology treats alternative en~rgy sources 
in the most useful manner. 
Staff Analysis of State and Federal Legislation. The staff 
analyze proposed state and federal legislation which affects 
energy policies and issues. The staff was instrumental in 
drafting pending state legislation, Senate Bill 1205 (Roberti), 
which would establish an Energy Development Authority to :imple-
ment a variety of financing mechanisms for alternative energy 
development. Technical assistance was also provided in conjunc-
tion with the cogeneration program to refine language and lend 
expert testimony for Assembly Bill 524 (Calvo). The legislation, 
as passed, requires the State Air Resources Board to identify air 
emission offsets for cogeneration sites. Staff analysis was 
provided on pending legislation, including Senate Bill 16 
(Roberti) which concerns alternative energy financing for small 
businesses, and Assembly Bills 1404 and 1405 (Hayes), and 
1961 (Goggin) concerning tax-exempt revenue bonds to finance 
alternative energy development. 
In addition, the staff has been .active in analyzing pending 
federal legislation such as S. 932 and S. 1308, key omnibus 
energy bills designed to shift the nation's reliance on con-
ventional energy sources to a mix of energy conservation, 
synthetic fuels and alternative energy technologies. Both bills 
offer many energy financing mechanisms, new government programs, 
and policy directions. For example, this legislation provides 
for loans and grants for rural biomass projects, loan interest 
subsidies for conservation loans to the residential and commer-
cial sector, and reservoir insurance to promote geothermal 
development. 
Alternative Energy Financing. During the remainder of FY 79/80, 
the staff will investigate the issue of alternative energy 
financing and analyze barriers and measures to improve financing 
opportunities. The staff is exploring techniques such as 
contract funding for engineering and design studies, loans, 
loan guarantee programs, participatory agreements, leases, 
and tax i centive programs. Since financing is a common con-
straint to many emerging technologies, strategies to improve 
financing opportunities can be generally applied to a variety of 
technologies. 
87 
0 
0 
0 
364A:05 R2 1/30/80 sep 
In the area of alternative energy financing, the staff is 
also evaluating a Commission proposal to provide utility incen-
tives by offering different means of including alternative energy 
capital expenditures in the rate base before projects are 
completed. 
Planned Activities for FY 80/81: 
In FY 80/81, the project will again be responsible for producing 
the Development Program's portions of the Energy Initiatives 
Report, the Biennial Report overview document, and other compo-
nents of the Biennial Report. The project will also continue to 
support and analyze legislative proposals to establish financial 
incentives and assistance programs which will facilitate the 
commercialization of alternative energy technologies. In 
connection with this activity, the project will continue to 
comment on federal and state proposed legislation, regulations 
and guidelines which affect alternative energy resources and 
technologies. Finally, the project will develop and implement 
"generic" energy initiatives; that is, initiatives which relate 
to more than one alternative energy source, such as various 
methods to "rate-base" capital expenditures for alternative 
energy systems and energy conservation, state and federal tax 
incentives, and state government purchase of power from dispersed 
energy sources. 
More specifically, the project will: 
o Refine and expand the method to comparatively evaluate 
nontraditional energy options. Additional alternative 
energy technologies will be considered. These new energy 
sources will be compared with traditional supply options and 
some conservation techniques. 
o Coordinate activities in the Development Program elements to 
monitor the development and implementation of state and 
federal legislation which affects more than one alternative 
energy resource or technology. 
o Analyze existing barriers to financing alternative energy 
technologies, and develop approaches which will overcome 
these barriers. These approaches will improve the economics 
and encourage commercialization of the technologies. Such 
approaches may include issuing tax exempt industrial revenue 
bonds, rate-basing, state-supported loan guarantees, and the 
analysis of available federal funding. 
o Analyze, document, and provide back-up materials for pro-
posed legislation such as SB 1205, which would establish an 
authority to expand financing alternative technologies in 
the state. 
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o Prepare for implementation of an alternative financing 
program. Passage of legislation such as SB 1205, SB 16, and 
AB 1405 would require that the Commission be prepared to set 
up an organizational structure and procedures which will 
include coordination with various state agencies, staffing 
and financial management of the program. 
Anticipated Products in FY 80/81: 
The major products that can be expected in FY 80/81 include: 
o Development Program portions of the Commission's Biennial 
Report, including the overview document, Energy Initiatives, 
and other report components. 
o An improved method for comparing traditional and alternative 
energy supply options and conservation opportunities. 
Results will be used for planning and energy supply planning 
purposes. 
o A package of legislative proposals and other recommendations 
to implement energy policy initiatives which affect more 
than one resource or technology, particularly in the area of 
financial incentives or assistance. 
o Staff comments on federal and state proposed policies, 
legislation, regulations, and guidelines affecting alter-
native energy sources. 
o Assuming passage of legislation establishing an alternative 
energy financing program, the development of an adminis-
trative structure, including regulations, guidelines 
and procedures. Subcontracts ( $1 00-200K) for outside 
support to Commission activities under the program. 
o Information packages on available grants, loans or other 
forms of financial assistance. 
Long-Term Plans: 
Coordination and project management aspects of this project 
will continue. As current Development Program projects mature, 
however, contributions to the Biennial Report should become more 
routine. The current role of this project in developing energy 
policy initiatives common to more than one energy resource 
or technology is also an ongoing activity projected beyond r'Y 
1980/81. Assuming successful passage of alternative energy 
financing legislation in FY 80/81 and other pieces of state and 
federal legislation which affect alternative energy resources, 
the project will be engaged in a long-term effort to assist in 
implementing such legislation. This will be the major portion of 
the project's activities for possibly the next five years. 
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III. REGULATORY AND PLANNING PROGRAM 
A. INTRODUCTION 
The Commission's Regulatory and Planning Program is responsible for 
the certification of proposed power plant sites and related facilities 
in the state. The program is in tended to assess the need for, desi ra-
bility, and acceptability of new energy facility sites. The program 
evaluates generation and nongeneration technologies and analyzes options 
for resolving fuel and energy problems in order to present recommendations 
for action. 
R&D and commercialization activities account for approximately 21 percent 
of the proposed total program budget for FY 80/81. Most of these activ-
ities are contained in the Energy Analysis Element of the budget which is 
primarily concerned with analyzing the energy future of the state and 
identifying alternatives to meet the forecasted demand for electricity or 
energy. The R&D activities are organized into five functional areas which 
correspond to subelements in the FY 80/81 budget: 
o The Demand and Trends Assessment Subelement which provides energy 
demand forecasts as the basis for energy resource planning and 
monitors energy supply, price, demand, and other energy trends . 
o The Systems Assessment Subelement which evaluates utility resource 
supply plans and assesses reasonable strategies for meeting forecasted 
energy demands. 
o The Fuels Assessment Subelement which monitors the price and avail-
ability of adequate fuel supplies, disseminates reports on fuel 
production, transport, storage and use, and develops coordinated fuel 
strategies. 
o The Technology Assessment Subelement which assesses the relative 
merits of various technologies for meeting the state's energy needs; 
and 
o The Locational Analysis Subelement which identifies and evaluates 
suitable sites for electrical power plants, transmission lines, 
and other electrical generating facilities. 
A sixth subelement, Shortage Contingency Planning, does not involve 
R&D work. 
Only a portion of the activities in the five subelements listed above 
are considered R&D. These activities are intended to develop a technical 
basis and analytical capability for evaluating trends, policies, and 
strategies affecting electricity demand forecasting, energy facility 
siting and energy resource supply planning. Such activities include 
improved forecasting methodologies, analytic tools and methods, technical 
feasibility studies, and contract studies of specific energy planning 
issues. 
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SUBELEMENT 
See Table 9 for current and proposed budgets for the R&D activities of 
the Regulatory and Planning Program. 
TABLE 9 
REGULATORY AND PLANNING PROGRAM 
CURRENT AND PROPOSED BUDGETS FOR R&D ACTIVITIES 
R&D as 
Percentage 
FY 79/80 FY 80/81 of Total 
FY 80/81 
py CONTRACT $ TOTAL py CONTRACT $ TOTAL PROGRAM BUDGET 
System Assessment 3.0 269 383 4.0 460 612 32% 
Demand Assessment 3.0 475 589 3.0 450 564 31% 
Fuels Assessment 4.0 400 552 2.0 260 330 37% 
Technology Assessment 7.0 1,750 2,016 5.0 950 1,140 58% 
Locational Analysis .5 107 124 .2 10 16.8 5% 
Shortage Contingency 
Plan .o .o .o .o .o .o 0% 
TOTAL 19.0 3,019 3,741 16.0 2,180 2,788 21% 
PROJECT DESCRIPTIONS 
1. Demand and Trends Assessment Subelement: 
Purpose: 
The purpose of the Demand and Trends Assessment Subelement is to 
provide energy demand forecasts as the basis for energy resource 
planning. The subelement provides demand forecasts as policy analysis 
tools to assist decision-making and disseminates relevant and up-to-
date energy consumption information to interested parties and the 
public. Specifically, the project: 
o Forecasts consumption of electricity and all major fuels. 
o Collects and distributes energy information to· the public and 
uses it as a check on the utility forecast. 
o Develops techniques to examine the effects of various energy 
policies, particularly energy conservation, on demand. 
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Legislative Mandates: 
The Public Resources Code requires projections of underlying trends 
which affect energy consumption [Section 25309 (a)], projections of 
electricity and energy deand for 20 years. [Section 25309 (c)] and 
the evaluation of means to reduce energy demand [Section 25309 (h)]. 
The Public Resources Code also requires the Commission to establish a 
methodology to be used by utilities to forecast future loads and 
resources, (Section 25301), to prepare an anticipated 5 and 12 
year forecast of electricity demand to be utilized as a basis for 
certification of facilities [Section 25305 (c)], to analyze and 
evaluate the means by which the projected electricity demand growth 
may be reduced [Section 25305 (e)], to serve as a central repository 
for data and information on all forms of energy [Section 25216.5 (d)], 
and to assess the utilities' forecasts (Section 25305). 
Current Activities in FY 79/80: 
R&D work in support of this subelement is consistent with last year's 
R&D activities for the Independent Demand Forecasting Project (Project 
No. 2-C-3002). (See pages 96 - 98, Vol. II, "Project Descriptions" of 
the 2979-80 R&D Report to the Legislature.) The project also includes 
the development of an economic/demographic data base for electricity 
and natural gas forecasting from last year 1 s Trends and Consequences 
Project (Project No. 2C3006). 
The Commission is continuing its multi-year program for developing an 
innovative and more adequate demand forecasting technique. The 
program has progressed from examining electricity use in the residen-
tial sector to examining demand for energy in all forms and in all 
sectors. Currently, the major remaining development efforts are in 
the industrial and transportation sectors and in projecting electric 
peak power demand in detail. For FY 79/80, the development of 
transportation sector forecasting energy demand is performed by 
the Fuels Assessment Subelement due to a need for short-term oil 
demand forecasts in that subelement. In FY 80/81, responsibility 
for the transportation sector will revert to this subelement. 
Planned Activities for FY 80/81: 
Specific R&D activities of this subelement account for 31 percent of 
the subelement budget for FY 80/81. R&D activities, which include 
developing forecasting models and establishing analytical techniques 
to evaluate new policy initiatives, are summarized below. 
Peak Load Forecasting. Development of methods to project peak 
electric power demands in detail will continue with a contract study 
of $200K to improve the end-use peak load data base and analytic 
techniques. Peak load forecasting is an important factor in analyzing 
how much capacity must be built and the consequences of various load 
management actions. 
Industrial Sector End-Use Forecasting. The technique, used to 
forecast energy needs in the industrial sector, is still relatively 
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crude and does not enable an examination of the potential for energy 
conservation, the impact of incentives to reduce energy use, or the 
impact of federal restrictions on fuel use. The development effort 
will result in a more detailed method to project energy use and 
the accompanying historical data to calibrate it. 
Anticipated Products in FY 80/81: 
The major product in FY 80/81 will be a set of end-use forecasts of 
electricity demand by service area, statewide natural gas demand, oil 
and other nontransportation demand by electric utility service area, 
and gasoline and diesel fuel consumption. This product is the result 
of many months of development. In FY 79/80, products from this 
effort will be the commercial sector electric and gas forecasting 
model and the detailed commercial sector data base. For the first 
time, the integrated forecast will also be able to examine the effects 
of existing proposed conservation and demand reducing actions in 
detail for the commercial and residential sectors. 
Long-Term Plans: 
This project will continue to improve and streamline existing models 
and data as well as to extend the model to encompass total energy 
forecasting, especially in the transportation sector and the fore-
casting of fuels other than natural gas. 
Most work in the next two years will be devoted to providing support 
and analysis for the next Biennial Report. It is anticipated that 
most R&D development activities should be completed by FY 81/82. The 
project will then emphasize maintaining and updating data, models, and 
methods. 
2. Systems Assessment Subelement: 
The purpose of this subelement is to identify, develop and test 
various energy strategies for the state, to integrate the analyses 
and products of other Energy Analysis Subelements, and to evaluate 
specific projects or other portions of the energy system in the 
state. Subelement activities include assessing the utility resource 
plans and reasonable alternative methods to meet forecasted electric-
ity demands. 
The specific objectives of this subelement are to provide the public 
with information, including analysis of alternatives and their 
consequences and actions which would be required to achieve certain 
ends. The subelement is also intended to establish a utility system's 
strategic analysis which guides the analysis of individual power plant 
application proceedings before the Energy Commission. Lastly, the 
subelement is responsible for developing an analytical framework 
for focusing, planning, implementing, tracking, and coordinating 
other Commission programs with energy-related activities outside the 
Commission. 
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Relationship to Last Year's Projects: 
This new subelement consolidates portions of last year's Alternatives 
Assessment (2-C-3005) and Trends (2-C-3006) Projects. (See pages 
99-107 of Volume II, "Project Description," The 1979/80 R&D Report 
to the Legislature.) The primary change from last year's project 
is that fuels-related analysis, locational analyses, and the gen-
eric technology assessment work have been broken out as separate 
subelements. 
Legislative Mandates: 
The subelement is organized to respond to several specific legislative 
mandates: to review utility resource plans, PRC 25300, 25304, 25305; 
to evaluate the implications of current trends in energy production 
and use, PRC 25309 (g); to develop and assess alternate electricity 
and energy strategies, PRC 25304, 25307, 2530~, 25309.5, 25602, 
25603.5; and to review, evaluate ana make recommendations concerning 
the short-run eleetricity supply situation, PRC 25700 to 25705. 
To fulfill these requirements, this subelement integrates and assesses 
the operations of various energy systems and analytical components 
covered in this and other subelements within the planning program and 
other Commission programs. 
Current Activities in FY 79/80: 
For the limited amount of R&D effort in t~is subelement, we anticipate 
the following activities and products in FY 79/80. 
California-Specific Electricity Production Cost Model. Commission 
conservation and development programs depend on accurate information 
on average and marginal costs of producing electric power. While 
production cost models have been developed elsewhere, they are 
sufficiently inaccurate for C~lifornia conditions and inflexible 
for dealing with alternative and renewable resources, that a custom-
~ailored model must be developed. Building upon prior efforts, the 
development of such a model is underway in the current fiscal year and 
will continue throughout FY 80/81. 
Hydroelectric Dependable Capacity Rating. The energy produced by 
hydroelectric facilities varies with annual rainfall. Traditionally, 
supply planners traditionally have relied on hydroelectric plant 
capacity to the extent it was available in the worst drought year on 
record. This rating method may be much too conservative and result in 
overbuilding other types of capacity. A study will be initiated and 
completed this fiscal year to develop a more probabilistic method to 
rate the state's hydroelectric capacity. Phase I of the study, which 
involves preliminary development and testing of the methodology, will 
be completed in FY 79/80. 
Multi-Area Reliability Analysis. To analyze the value of increased 
power pooling, interconnection and reserve margin sharing, a model was 
needed to examine the operation of several utilities simultaneously. 
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Existing models only consider utilities which operate in isolation. 
This ongoing effort will build on existing models to extend them to 
handle the case of multiple utilities which operate jointly. This 
year, the model will be acquired, programmed for the state's computing 
facilities, debugged using historical state data, and initial analyseR 
of utilities' plans will be made. Phase II of this project will 
continue in FY 80/81. 
Integrated Analysis of Energy Scenarios. Analytical efforts to date 
have been predominantly focused on the supply and demand for elec-
tricity. This year, the staff will publish the Energy Futures Study 
by SRI International, and a staff analysis of two energy scenarios. 
To evaluate alternate energy futures for the state, analytic methods 
analogous to those developed to examine alternate electricity futures 
are necessary. The recently completed SRI study has provided part of 
the needed analytical methods. The remainder will be developed in a 
joint effort with the Air Resources Board to examine the environmental 
and economic consequences of using alternative technologies. This 
project will continue into FY 80/81. 
Utility Resource Plan Assessment--Cooling Tower Emissions. Emissions 
of particulates and toxic materials from power plant cooling towers 
have been largely overlooked in evaluating future resource plans. 
Under a joint effort with the ARB, a study is now underway to char-
acterize these emissions, particularly for geothermal plants and power 
plants using waste water, to determine the severity of the problem. 
The study is expected to be completed by the end of FY 79/80. 
Planned Activities for FY 80/81: 
Specific R&D activities which support the Systems Assessment sub-
element account for approximately 32 percent of the budget for FY 
80/81. These activities are intended to develop new models and 
analytical capabilities for supply plan assessments and energy 
scenario assessments and are summarized below. 
Financial Analysis of Alternative Resources. Alternative and renew-
able resources are difficult to handle and not well treated in tra-
ditional financial analysis. Additional work is needed to develop 
techniques to analyze the financial implications of these technologies 
for utilities and to look at hidden disincentives to their use. A 
contract study will develop the necessary tools and examine financial 
incentives for utilities to invest in these new technologies. 
Multi-Area Reliability Modeling. The FY 79/80 effort will be extended 
by tying in the new production cost models and specifically examining 
reserve margin needs with additional inter-utility pooling and devel-
opment of alternative technologies which are more intermittent than 
conventional ones. 
Ener Scenario Modelin This effort continues the 
development begun in FY 79 80 and extends it to expediting the 
construction and analysis of future energy scenarios by computerizing 
the steps currently done by hand. 
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Probab i listic H droelectric De endable Ca acit Poolin • If the 
methods developed in FY 79 80 appear to be suitable, the effort will 
continue and be developed more fully. The application of the methods 
to other renewable energy resources for which dependable capacity 
fluctuates greatly will be examined. 
Long- Term Plans: 
Since this subelement will continue to examine the consequences of 
various energy strategies and policy options, the R&D activity will be 
devoted to developing necessary analytical tools and techniques and 
researching specific new problem areas. In particular, the R&D work 
will develop the means to analyze the consequences of various stra-
tegies for the expanded use of renewable resources and increased 
energy conservation. This work will also evaluate the impact of these 
strategies on the state energy system and on the state 1 s economy. 
3. Fuels Assessment: 
Purpose : 
The purpose of this subelement is to appraise the future availability, 
adequacy, and price of the primary and derived fuels and the actions 
or strategies that can ensure adequate supplies at reasonable cost and 
environmental impact. More specifically, the project is intended 
to: 
o Collect data and monitor the current energy situation to deter-
mine whether anticipated problems develop (and the severity) 
and whether the fuels situation takes an unanticipated tack . 
o Project short-term future supply-demand balances of petroleum and 
petroleum projects to help identify potential shortages/surpluses 
that might develop. 
o Forecast the long-run supply for all major primary fuels, and in 
particular, to examine the potential for unconventional fuels , 
such as heavy oil, tar sands, or fuels derived from other 
hydrocarbon sources. 
o Identify future difficulties and real world constraints in 
producing adequate fuel supplies at minimal costs and to report 
to the public on k~y issues and the potential strategic options 
for avoiding these difficulties . 
Relationship to Last Year's Project: 
The Fuels Assessment Subelement has been separated from last year's 
Alternat ive Assessment Pr oject (2-C-3005). (See pages 94-103, Volume 
II "Project Description, " the 1979/80 R&D Report to the Legislature.) 
The anal ytic effort of fue l s availability and prices was supplemented 
by the FY 79/80 legislative budget augmentation to inc l ude more 
extensive analysis, monitoring, and reporting of petroleum fuel 
trends, and suppl y and demand balances. 
97 
0 
\0 
00 
0 ' 
COSTS OF DERIVED FUELS 
w 
0 
[( 
c.. 
--' 
0 
0 
--' [( 
0 
~ 
Unconventional Natural Gas 
':1 
~ 
Medium Btu Gas From Coal 1 
Solvent-Refined Coal (Solid) 
Crude Shale Oil 2 
r=======~=~==============~ . ~~~~~~~~~~M~il~~~:i:~:t H 1 g h Btu Gas from Co a 11 
....... •.• .. • .. • .. • .. • .. • .. ZJ 
Low Sulfur Heavy and Distillate Fuel Oils from Coal 
r=·=·==============·=·=·=·=·=·=·=·=·=·=·=========t ::::::::::::::::::::::i:i:i:i::::::::::::::::::::::: Methane I from Coal 
·····································•··· 
f!Ui!i!i!@!ii@i!i!if!1 G a so I in e from Coal 
l r::;:;:;::::::::::::::::::::::::::nn==::;:;l . 1 l=l=l=l=l=lilili:i:i:i:~:i:i:~:!:!:!:!:i:~:!:!:~:!: Ethyl Alcohol from B1omass 
I 
$5 $10 $15 $20 $25 $30 
COST PER MILLION BTU 3 
REFERENCES: ELECTRIC POWER RES. INST., 1979; LINDEN, 1979; SENATE SYNTHETIC FUELS REPT., 1979. 
'FIRST GENERATION: 2 ALL PROCESSES; 3 1979 DOLLARS. 
0 
'::! 
H 
G) 
c:: 
~ 
1-' 
"' 
281A:l0 R2 1/30/80 ss 
Legislative Mandates: 
The Fuels Assessment Subelement is designed to address the primary 
fuels issues, which are a large part of the energy situation in 
the state. Specific legislative mandates in this area include 
assessment of the utilities' estimation of availability and cost of 
fuel resources [PRC 25300 (e)]; assessment of the implications of 
trend in energy production and consumption [PRC 25309 (g)]; assessment 
of the energy resources available to t he state including fossil fuels 
and nuclear, [PRC 25309 (h) 1; assessment of the potential of, and 
examination of, availability of commercially developable fuels [PRC 
25309 (h)]; and the collection and assessment of informational reports 
on fuel production, availability, transport, storage, and use [PRC 
25320 and 25216 (b)]. 
Current Activities in FY 79/80: 
.California depends on fossil fuels for over 90 percent of its energy. 
Uncertain availabi lity and escalating prices of oil and gas have had a 
tremendous influence on the state's economy and energy systems. The 
availability of fuels for transportation has become a particularly 
critical issue. The price and availability of other nonrenewable 
conventional fuels such as coal and uranium are also of concern, for 
they have a great deal of influence on the future energy picture for 
the state. 
The R&D activities in this subelement focus on the development of 
analytic tools for investigating the future price and availability of 
all major fuels and synthetic fuel_s. R&D currently comprises only 
42 percent of the total budget of this subelement and consists of 
research on specific aspects of fuels production, such as retrofitting 
refineries or manufacture of derived fuels, or on developing tech-
niques for simulating oil refining and estimating future transporta-
tion demand. 
Planned Activities for FY 80/81: 
Specific R&D activities of this subelement account for approximately 
37 percent of the proposed total subelement budget for FY 80/81. 
Activi t ies consist primarily of specific studies on the various 
aspects of fuels production (including retrofitting refineries or 
manufacturing derived fuels) and specific studies to develop t-ech-
niques for s-imulating oil refining and estimating future transporta-
tion demand. 
Current R&D activities include the following major study efforts, but 
the results wi ll not be completed until 80/81 . 
Refinery Retrofit Study--This study is a joint effort of several 
s t ate agencies and the o il industry. It examines the options for 
retrofi t ting re f ineries to make new types of fue l s and t o determine 
which options l ook best. 
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Transportation Energy Demand Model--An existing model for estimating 
future energy demand for the transportation sector will be acquired 
and modified to meet the needs of analysis in this subelement. 
Initial forecast results will be available early in FY 80/81. 
Very little new R&D work will begin in 80/81, pending the results of 
the above mentioned R&D studies commenced in 79/80. New R&D would be 
limited to studies of oil use or imported oil use reduction. These 
studies will examine ways to reduce imported oil use at the lowest 
economic and environmental cost. New techniques will be developed 
to make analysis of California's specific problems and potentials 
possible. 
Long-Term Plans: 
The primary efforts beyond 1981 will focus on new, unresearched issues 
affecting the petroleum industry and synthetic fuels . New processes, 
new discoveries and changing regulations for producing petroleum-
derived fuels must be examined for their effects upon the California 
refineries. In the area of synfuels, new development and rapidly 
changing processes must be appraised for their California price and 
supply implications. 
4. Technology Assessment: 
Purpose: 
The primary purpose of this subelement is to assess the develop-
mental status and relative merits of various energy technologies. 
The subelement gathers and analyzes technical, economic and environ-
mental data for staff analysis of alternative energy strategies, for 
generic comparison of energy technologies, and Commission decisions on 
preferred technologies, R&D planning, and technology deployment. The 
subelement evaluates those technologies which generate electricity and 
supply energy as well as technologies to reduce demand for electricity 
and energy. 
More specificially, the project is intended to: 
o Develop base line technical descriptions of generation and 
nongeneration technologies to support staff analysis of utility 
resource plans; to provide consistent assumptions for internal 
and contractor use; and to perm! t external review of base line 
data; 
o Determine the availability of and constraints facing elec-
trical generation and electricity-demand-reducing technol-
ogies and identify actions to remove constraints as a means 
of evaluating alternatives to proposed new power plants; 
o Develop a plan and a process to resolve major issues affect-
ing electrical generation and nongeneration technologies; 
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o Conduct generic assessments of alternative energy technol-
ogies to provide a basis for satisfying the requirements of 
the California Environmental Quality Act (CEQA) and pursuant 
to Senate Bill 2003, (PRC Section 21001). 
This legislation directs the Commission to assess in its Biennial 
Report the availability of generation and nongeneration alterna-
tives for satisfying the demand for electricity and issues that 
may offset the development of such alternatives (PRC Section 25309 
(j) and (k). The Technology Assessment Subelement also charac-
terizes and compares various electricity generation and nongener-
ation alternatives in order for the Commission to meet the requirement 
of Section 21001 of CEQA. 
An important aspect of the Commission's work is in performing" ••• 
technical assessment studies on all forms of energy and energy-related 
problems, in order to influence federal research and development 
priorities and to be informed on future energy options and their 
impacts ••• (PRC 25602)." The Technology Assessment Subelement 
contributes to this major Commission responsibility. 
Additional legislation passed in 1979 mandates specific projects 
to begin in FY 79/80 and 80/81 in the areas of clean coal and nuclear 
assessments. These projects comprise about 50 percent of the sub-
element's total efforts. 
Current Activities in FY 79/80: 
In FY 79/80 staff has undertaken generic analysis of conventional 
electricity generation technologies, as directed by SB 2003 and as 
required by the alternative assessment mandate in the California 
Environmental Quality Act (CEQA). A key aspect of this work is 
developing consistent characterizations of technologies, an activity 
which is critical to assessment of various electricity supply plans. 
Efforts in 79/80 concentrate on completing the first two phases 
of technology characterization. The first phase included those 
technologies which are found in utility resource plans, and the 
second phase now encompasses technologies which form the basis for 
alternative resource plans analyzed for the 1979 Biennial Report. 
Phase Three, which includes remaining electricity generating tech-
nologies and a substantial number of demand-reducing technologies, 
will begin in FY 80/81. 
Anticipated Products in FY 79/80: 
This subelement will produce several products in FY 79/80. 
o Technical Assessments Manual which details economic, environ-
mental, and engineering characteristics of generation and 
nongeneration technologies used in California. 
101 
" 
.... 
0 
.. 
.. 
0 
281A:l3 R2 1/30/80 ss 
o Commercial Status Report on the commercial availability of 
generation and nongeneration technologies and the issues which 
affect their deployment. 
o Health and Environmental Effects Report on the health and 
environmental consequences of using generation and nongen-
eration technologies. 
o Coal Utilization Study on several aspects of using coal in 
California: (1) the supply and price of the coal and constraints 
on its development; (2) a method to analyze the consequences of 
exposure of crops and humans to coal pollutants such as heavy 
metals, trace elements, and carcinageous; (3) advanced coal 
technologies which have the best chance to meet very strict 
emission limitations, their status, and costs. 
o Coal Pollution Control Study on innovative ways to control 
air, water, and solid waste pollutants stringently from con-
ventional coal plants. 
o Hydrogen Sulfide (H2S) Control Technologies Study on the most 
effective ways to reduce H2s emissions from geothermal devel-
opment, both at the power plant and from the wells. 
Planned Activities for FY 80/81: 
Specific R&D activities which support the Technology Assessment 
Subelement account for approximately 58 percent of the proposed 
subelement budget for FY 80/81. These activities are intended 
primarily to investigate specific aspects of a particular area 
uncovered with individual technologies and develop solutions to 
specific technology problems. The majority of this R&D activity 
has been budgeted for a legislatively-mandated clean coal study. 
In addition, several studies initiated in FY 79/80 will continue 
in FY 80/81: 
Precleaned Coal Study. The Legislature specifically mandated that 
the Commission study approaches to clean coal before combustion 
and use it directly as a solid fuel while still meeting strict 
pollution control limits. The first phase of this study will test 
the feasibility of clean coal combustion. The second phase will 
involve actual demonstration projects. Demonstration would involve a 
stationary turbine and a mobile engine, checking emissions, costs, and 
engineering factors. 
~ Control in Combined Cycle Power Plants. The combined cycle 
power plant technology looks attractive except for its relatively 
high NO emissions. An effort will be started to examine what 
means exlst to bring NO levels down to very low levels. 
X 
Use of Coal/Oil Slurries. As a means to reduce oil use in utility and 
industrial boilers, the federal government has been advocating adding 
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finely powde red coal to residual oil as a mixed fuel slurry. These 
slurries may have high emi ssions though and not be applicabl e in 
Califor nia. This study will examine the potent i al for the problems of 
convert ing existing equipment in California to burning these slurries. 
Pollu t ion Control in Flui di zed Bed Combustion . While flu i dized 
bed combus t ions for c oal l ook very attractive for easter n states, 
t he emissions of particula tes and NO still exceed California l i mits. 
This study will examine whether addi~ional control s can be added to a 
fluidized bed combustor t o make it a more attractive op t ion for 
California. 
Contro l led Filtered Vent i ng Nuclear Plant Retrofi t St udy . Through 
previous Commission studies of nuclear plant "undergrounding" as an 
additional safety precaution, a technique to markedly reduce the 
consequences of a nuclear accident was discovered. The Uni t ed Stat es 
Nuclear Regulatory Commission (NRC) has now acknowledged that this 
technique has substantial potential benefits. The Legislature asked 
the Commission to study whether this technique, controlled filtered 
venting, could be economically retrofitted on existing nuclear plants 
to enhance their safety. 
Coal Waste Disposal Study. One of the remaining major concerns 
about coal use is the uncertainty of whether coal wastes can be 
adequately disposed of. While it is very likely that all regulations 
can be met in disposing of coal wastes, the doubt remains whether 
these regulations are adequate. This study is intended to examine the 
potential remaining problems in coal waste disposal. 
Long-Term Plans: 
Evaluation and analysis of nongeneration alternatives to new power 
facilities will continue beyond 1981. The R&D efforts will be 
focused on investigating and finding solutions to specific technology 
problems. Emphasis will shift to technologies that are still con-
sidered to be in the developmental stage. 
5. Locational Analysis Subelement: 
Purpose: 
The purpose of this subelement is to identify possible areas to 
site electrical generating plants and related energy facilities that 
best achieve the goals of the Warren-Alquist Act . The subelement 
emphasizes the integration of environmental data and technical 
information about various energy resources and technologies to 
specific power plant siting and planning studies. In some cases, 
analytical models are being developed and state-of-the-art methods of 
analysis are being employed. Specifically, the project is intended 
to: 
o Develop a base line to evaluate utility resource plans and the 
Commission's alternative resource scenarios. 
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o Determine opportunities for any constraints to siting electrical 
energy and related facilities and identify and propose solutions. 
o Develop information about possible siting locations to determine 
if alternatives to those proposed by utilities exist or are 
preferable. 
o Influence other agencies to consider energy resource development 
goals when preparing and adopting their own comprehensive plans . 
The Locational Analysis Subelement was identified in last year's 
report as the analysis for Alternatives Assessment Project (Project 
No. 2-C-3005). Under the Energy Analysis Element of the Regulatory 
and Planning Program, locational analysis now has its own set of 
specific objectives and projects to meet those objectives. 
Legislative Mandates: 
This subelement responds to a number of individual statutory require-
ments. The Warren-Alquist Act requires the Commission to adopt 
a forecast of loads and resources that balances environmental concerns 
[PRC 25309 (b)] and prepare a list including maps of existing elec-
trical power generating sites where additional electrical generating 
sites [PRC 25309 (e)]. The Warren-Alquist Act further permits the 
Commission to propose alternatives (PRC 25510) which will better carry 
out the policies of the act [PRC 25509.5 (d)]. In addition, the 
California Environmental Quality Act requires the Commission to 
prepare a report which sets forth the alternatives to the alternatives 
to the project when certifying the construction of a proposed power 
plant. 
Current Activities in FY 79/80: 
R&D activities in this subelement are primarily aimed at collecting 
environmental base line data on potential power plant sites and 
identifying siting constraints and opportunities early in the energy 
planning process. Two types of projects are currently underway which 
involve R&D activities: 
a. Locational Analysis of Conventional Energy Technologies. This 
project gathers and analyzes environmental data that influences 
the siting of proposed electrical generating facilities and 
determines potential siting areas for future new facilities. 
Because of the complexity of evaluating the massive data base, 
new analytical models are being developed to organize and 
graphically display the results of the analysis. Such models 
allow the staff to analyze and interpret environmental data in a 
different way than the approach used by utilities. 
b. Air Quality Impact Assessment Methodology. A joint study to 
be co-funded with the State Air Resources Board (ARB) will be 
initiated in FY 79/80 to assess the air quality impacts of 
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future power plant siting. This study will focus first on 
planned geothermal development at The Geysers . The study 
will also result in a new approach to air qua l i t y modeling 
that will be used by the Commission, the ARB , and util i ties to 
pre<;lict air quality impacts of future geothermal devel opment. 
Since the present technical capability of the se part ies i s not 
sufficient to handle the complex phys i cal parameters of The 
Geyser s a rea, the new model is intended to expand t he current 
capability to determine if future development is possibl e without 
seriously affecting the public health or violating air quality 
standards. 
Planned R&D Activities in FY 80/81: 
R&D activities account for approximately 5 percent of t he proposed 
FY 80/81 Budget for this subelement. In FY 80/81, the staff wi ll 
continue the current activities described above to identify possible 
locations for electrical energy facilities. Siting constraints and 
opportunities will be further investigated and solutions and actions 
will be recommended to resolve constraints. 
Only one additional project to be accomplished in FY 80/81 will 
involve R&D: 
Locational Analysis of Nonconventional Technologies and Trans-
mission Lines. The staff will expand the existing environmental 
base line data for evaluating utility resource plans and Com-
mission alternative resource scenarios described in the 1979 
Biennial Report.* Special attention will be given to identifying 
potentially feasible locations for power plants using noncon-
ventional electrical generating technologies and to l ocating 
transmission lines for new energy facilities. Such technologies 
may include wind energy conversion systems, geothermal binary 
cycle systems, and technologies to use synthetic fuels. In 
addition, new models to analyze, interpret and graphically 
present the information gathered in FY 79/80 will be developed 
and applied to nonconventional t echnologies and transmission 
lines. 
Anticipated Products in FY 60/81: 
Products resulting from R&D work compl eted in FY 80/81 will i ncl ude 
analytical models and methods to anal yze and interpret environmental 
data and information. 
Long-Ter m Plans: 
As more environmental base l ine data becomes available on known 
or po t ential l y feasible power plant sites, especially those sit es 
tha t present the greatest opportunity for energy facility siting, 
*Californi a Energy Commission, Energy Futures for California: Two Scenarios: 
1978 - 2000, November 1979. 
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areas. The expansion of power plants at inland sites and more 
remote areas of the state will receive more attention in the period 
beyond FY 80/81. 
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